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ts corrosion-resistance, good mechanical properties 
t high temperatures, and ease of fabrication, make 
fonel alloy an excellent material for sea-water 
‘aporator elements. 

he ‘Vaflex’ marine evaporator element is fabrica- 
d entirely of thin-gauge corrosion-resistant Monel 
ickel-copper alloy. It is designed to flex when 
ubjected to small changes in pressure. Tubes are 
hown before and after insertion for tack welding, 
efore final fimsh-welding by argon-arc process. 


28 ESSEX STREET, STRAND, LONDON, W.C.2 


Scale formation on the heating surfaces of marine 
evaporators hinders heat-transfer and quickly reduces 
efficiency. Today, increasing interest is being shown 
in the de-scaling method known as ‘shocking’. By using 
heating elements which have a degree of flexibility, 
scale formation can be cracked off periodically by 
making small pressure changes in the system. A highly 
successful element of this type is the ‘Vaflex’, designed 
and built by Caird & Rayner Ltd. It is fabricated 
entirely of thin sheets of corrosion-resistant Monel 


*TRADE MARK 


rWO SHILLINGS 


nickel-copper alloy and welded by argon-arc using 
Monel ‘60’ wire. 

The all-Monel evaporator element, which utilizes 
steam at low pressures, is mounted in an evaporator 
shell with tubes disposed vertically. Good steam-flow 
conditions are obtained and the use of Monel safe- 
guards against the severely corrosive conditions. Steam 
circulates around the outside of the tubes while the 
boiling brine passes up inside them at considerable 
velocity. 


Each issue of this technical journal includes articles describing the use of Wiggin Ingh- 


nickel alloys in solving industrial problems. 


aS HENRY WIGGIN & COMPANY LIMITED - WIGGIN STREET - BIRMINGHAM 16 
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CONTRIBUTION 


TO AN INDUSTRY 





The Hot Mill Line at Shepcote Lane Rolling Mills Limited, 
Sheffield, the first wide Stainless Steel Strip 
Mill Plant in Britain to utilise coiling furnaces. The Davy-United D AV Y- U ad | T & D 
35” 72" Reversing Roughing and 27” and 53" x 48" 
Hot Finishing Mills are capable of rolling 8,000 Ib. slabs into 
strip up to 414" wide and down to 0.10" thick. 


‘ Issued by the Construction Division of 
Davy and United Engineering Company Limited, 
Sheffield. | 





340/DU. | 
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Let Bury Felt solve your problem 


___ er You'll find Bury Felt everywhere— 


as washers, seals and gaskets, polishing bobs, 





nti-vibration bases and buffing rollers. 
These are only a few of its hundred and 
one uses. You will think of many 
more. For Bury Felt is what you make 
of it; it can be chiselled, punched, 
machined or di 


° ° 7 
° 
° 
y e-cut to suit your needs and is 
Vj y available in many types and textures. 
’ e 
Z 
- 
” 








Send your enquiries to 





BURY FELT MANUFACTURING COMPANY LIMITED 4 $ Y) 
P.0. BOX 14, HUDCAR MILLS, BURY, LANCASHIRE Ly 
Phone: BURY 2262 (6 lines) so manufacturers of ‘FOAMBURY’ Plastic Foam products 
London Offices: 3 Snow Hill, ECI 
E N 


Phone: CENtral 4448 


























LIMITED 


Q.V.F. LIMITED -Se Chemical Engineers in Glad 
DUKE STREET - FENTON - STOKE-ON-TRENT - STAFFORDSHIRE 





TEL : LONGTON STAFFS 32104-8 GRAMS ;: Q.V.F. STOKE-ON-TRENT, TELEX 
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BLOOMS 
e STEEL :.;:;°- 


Manufacturers of... 


* BILLETS 
SECTIONS 


COLLIERY ARCHES - PIT PROPS 
ROOFING BARS + LIGHT RAILS 
SLEEPERS and HAMMERLOCK STRUTS 


° CASTINGS 


BASIC ¢ 
HEMATITE 


FERROUS 
NON FERROUS 


GUEST KEEN IRON & STEEL CO. LTD. 


| 
| E 
| Telephone: Cardiff 33151 ast 
| 


Moors, Cardiff. 


Telegrams : 


“* Billets, Cardiff” 
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All 
kinds 

of 
couplings 





Hose Exchange Room at Staniow, Bottom loading-truck, using 24° Self-Sealing 
(Sheti Refining Co. Lid.) Couplings. (Power Petroleum Co. Ltd.) 


Freny-Hordoll 










Avery Hardoll industrial couplings eliminate 
wasteful, dangerous spillage. Self-sealing 
valves prevent flow from starting until the 
Hose and Tank Units are fully coupled. On 
disengagement, the valves return to the self- 
sealing position before the Units are uncoupled. 
Avery Hardoll industrial couplings are widely 
used for rapid, safe bulk-handling in breweries, 
aviation, and for food processing industries. 


For complete details about the new facility that 
Avery-Hardoll couplings bring to liquid transfer, write to 
AVERY-HARDOLL LIMITED 


Oakcroft Road, Chessington, Surrey, England. 
Tel: Elmbridge 5221/7 


14” Self-Sealing Couplings 
in use on Vacuum Oil 
Company Tanks. (South Africa) 


+ 
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BETTER-THAN-EVER THERMAL 
AND MECHANICAL RATINGS ! 


LESS COST AND SIZE 
PER HORSE POWER ! 





NOW FAN COOLING ON 
SMALL ADAPTABLE’ UNITS 








See the WVE | br 


RADICON Worm Reducers 


and get all the performance figures at a special EXHIBITION 


at the Old Swan, Harrogate, from 3rd to 7th October inclusive, from 10.0 a.m. 


Buffet : Film Show 


DAVID BROWN 


THE DAVID BROWN CORPORATION (SALES) LIMITED 


RADICON DIVISION PARK WORKS : HUDDERSFIELD * TELEPHONE: 3500 
oa/eaz 
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Reliable Automation 
BY PNEUMATICS, MEANS 


ROSS 


AIR CONTROL VALVES 


SEND NOW FOR CATALOGUES FROM :— 


WELLMAN 


THE 





SMITH OWEN 
PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 
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Messrs. N. C. Joseph Ltd., Stratford-upon-Avon, manufacturers of 
‘Sona’ Aluminium Household Ware, Steel Pressings, etc., re- 
equipped the press illustrated for ‘All-Air’ Control with Ross Air 
Valves in June, 1956. The press has since been in constant pro- 
duction, the valves having operated without fault or maintenance. 


ENGINEERING CORPORATION LTD 
WORKS: DARLASTON, South Staffs, & BELFAST. 
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SHEARING - 
SAWING & PROFILE 
CUTTING IN ALL THICK- 
NESSES AND SHAPES. 


6 
f 

La 
4, 


SHEETS - PLATES - SECTIONS 
BRIDGE RAILS - IRON AND 
STEEL MERCHANT BARS 
BRIGHT DRAWN BARS 
HOOPS AND STRIP - ETC. 


HALL BROS 


(WEST BROMWICH1 LTD 


EAGLE WORKS-GREETS GREEN 


WEST BROMWICH 
TecePHone: Tipton IGI1-so Lines 
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Good news! 


Just a discreet signal to remind you that Ermeto 
High Pressure Flexible Hose can now sign off 
with an even wider range of endings (all happy) 
since the introduction of pre-swaged ends in 
addition to the re-usable twin saddle type. 

Both types are availabie with a wide selection 
of end fittings, including 90° and 135° bends, 
BSP male and female ends, captive nuts, in 
addition to the straight standpipe end which is 
suitable for use with Ermeto pipe fittings. 
Designed for use with most liquids and gases, 
Ermeto Flexible Hoses can be supplied 

in unit lengths of up to 6O feet, with both single 


and double wire braiding. 


An end to 
every hose 
probiem 


= R M ETO For full details write to: 


BRITISH ERMETO CORPORATION LTD 


HARGRAVE ROAD - MAIDENHEAD - BERKS - TELEPHONE: MAIDENHEAD 5100 


A Member of the ALENCO Group of Companies 
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We cannot deal with sheep or goats, but 
the ‘Supreme Vortex’ pipe line separator 
is unsurpassed for separating .... 


Moisture and oil drops from compressed air 
Moisture from steam 


Dirt particles from gases 





Carre ers 


SEPARATOR DIVISION 


j. H. CARRUTHERS & CO. LTD., COLLEGE MILTON, EAST KILBRIDE, GLASGOW. 


Telephone: East Kilbride 2059! Telegrams: ‘ Hoisting’ East Kilbride 
Enter No. 81 on reply card 
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A new look | 
at CRANE 


The new range of BABCOCK lievel-iuffing jib cranes represents a 
completely fresh approach to modern crane design and construc- 
tion, taking advantage of over 5O years’ crane-buiiding experience 
and using to the full the Company's outstanding facilities for first- 
class weided fabrication. These are fine, modern cranes at a com- 
petitive price, enhancing the established reputation of Babcock 


cranes for safe, speedy handling with maximum power economy 
and minimum maintenance. 


* Welded-plate box-construction, for light weight with robust- 


LARGE-CAPACITY, LONG-RAD 
i +) eS Lu vu AY 
ness; providing greater lifting capacity for a given wheel-load. LEVEL-LUFFING JIB CRANES 
. ; a . The new type Babcock level-luffing 
* Plain surfaces simplify painting, cut maintenance costs. crane can be supplied up to very large - 
* Clean modern appearance—a credit to any installation. sizes and for long-radius applicatior 
; , ; ; | ki : e.g. for shipbuilding, structural and 
% Clear-view cabin, commanding the whole working area; similar services. An example is the 
separate from the machinery compartment. crane shown, right, (with a house to 
* Special design facilitates routine inspection and lubrication cate, mncvcotng size) cesigned | ~ 
‘ : . ‘ as * tO { ho — aminat, errmmrmer 
of all working parts; including safe maintenance of jib-head heights of lift up to 200 ft. above ra 


sheaves at ground-level with loads of 60 tons at 100 ft. radiu 


and 30 tons at 160 ft. radius; with 
* Simplified luffing and balance mechanism, under accurate auxiliary hoist for loads of 5 tons at 
hydraulic control. 165 ft. radius. 
Bearing arrangements for slewing motion ensure maximum 
stability and compactness. 


BABCOCK & WILCOX LTD., BABCOCK HOUSE, 209 EUSTON ROAD, LONDON 


weds! 
oa 





Babcock new type level-luffing jib cranes of welded 
plate box-construction, in cargo-handling service 




















» N.W.I 
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A descent of more than seven miles below the ocean surface 
was made on the 23rd January 1960 by Jacques Piccard 
in a bathyscaphe invented by his father, Professor August 
Piccard. The descent was to the bottom of the Marianas 
Trench in the Pacific Ocean. The bathyscaphe which made 
this achievement possible was required to withstand a test 
force of 172,000 tons and a pressure of 1,200 atmospheres. 
Extreme accuracy was demanded in the machining of the 
mating faces of the separate parts of the bathyscaphe which 
were joined metal to metal without any form of seal. The tol- 
erance was one micron—a thousandth part of a millimeter. 


Machining operations were carried out by the newest type of 
FRORIEP Double Column Vertical! lathe. 
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HEAVY MACHINE TOOLS 


A Froriep heavy lathe } 


aa. A Froriep double column vertical turning and boring mill 


Froriep are the leading Continental manufacturers of heavy 
machine tools. Their range of machines includes:—Vertical 
Turret Lathes, Double Column Vertical Turning and Boring 
Machines, Heavy Centre Lathes, Horizontal Boring and Milling 
Machines, Square Ingot Roughing Milling Machines, Test Bar 
Milling Machines, Plate Edge Planing Machines, Ship Plate 
Bending Machines, Hydraulic Tube Swaging Presses and 
many others. When you are next in the market for heavy 
equipment see what Froriep have to show. 


Froriep plate edge planing machine 


FOR ALL FRORIEP MACHINES SEE 


Charles Churchill & Company Limited Coventry Rd - South Yardley - Birmingham 25 Tel: Acocks Green 2281 Grams OPODELDOC BIRMINGHAM 
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There is no end 


TO THE COMPREHENSIVE RANGE OF 





FITTINGS & ACCESSORIES 
serving almost every 
Industry 


If we placed an advertisement on every page of this 
journal we still wouldn't be able to illustrate and specify 
all the fittings and accessories now incorporated in Enots 
range of products which include One Shot, Benston and 
Mechanical Centralised Lubricating Systems, Grease Guns 
and Nipples, Pressure Oilers, Filters, Coolant Fittings, etc. 
Control Valves, Air Cylinders, Lubricators, Flow Control, 
Valves, Solderless Pipe Fittings, Copper, Nylon and Bundy 
Steel Tube, Flexible Hoses, Fuel Cocks, Filler Caps, 
Throttle Control Ball Joints, Breathers,Sump Pumps, etc. 
Fortunately we are able to produce at a moment's notice, 
the appropriate catalogue adequately covering a customer's 
particular enquiry. We should like to hear from you. 





BENTON & STONE LIMITED 


ASTON BROOK ST. BIRMINGHAM 6 
Telephone ASTon Cross 1905 Telex. ENOTS. B’HAM 33143 
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250.000 
tons 
per 
annum 
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REDDISH STOCKPORT CHESHIRE 
Telephone: Heaton Moor 2264. Grams: 








= 
Y i ZS \ El mEYWOUD 800 [TD REDDISH LOAD NOT TO EXGEED 5 TONS 
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**“Cranes’’ Reddish, Stockport 


London Office: 44/45, Tower Hill, E.C.3. Tel: Royal 1461. Grams: 
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This grab crane in a 
Cement Works is 

typical of many Heywood 
installations which have 
been giving trouble free 
service for many years. 
However large or small 


your lifting problem, 





Heywoods have the answer. 


adet jin 





**Morimil Fen., London”’ 
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To C 
aren” 
teqguirements 


OF EVERY. 
DESCRIPTION & SIZE 


Pressure range from 
5 to 20,000 Ibs. per sq. inch. 






Prompt 
Deliveries 


EAGLE & WRIGHTS 


(GAUGES) LTD. 


87 CARVER STREET 
BIRMINGHAM, | 
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Comprehensive stocks 
ready for 
ae 


\\\;\ 


delivery 


as, 


CO XGA KES 











LIMITED 
BIRMINGHAM MANCHESTER SHEFFIELD LONDON 
Scapa Works Frederick Road Scapa Works Scapa House 
Langley Green Pendleton Wadsley Bridge Park Royal Road 
Oldbury, Birmingham Salford 6 Sheffield, 6 London N.W.10 


Tel Broadwell 161/ 
Telex 33183 


Tel: Pendleton 2481 


Tel: Sheffield 344391 
Telex 66448 


Tel; Elgar 5811 
Telex 54205 


Telex 25239 


And at Newcastle, Bedford, Cardiff, Bow, Coventry and Belfast. 







A mevrat teeestarves ] GROUP COMPANY 


ST 13 
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PRECISION 
PLASTIC SHIMS 


From °0005" up to ‘040’ 






There is an “ARTUS” 
grade for most Chemical 
and Thermal Conditions. 


EASY TO IDENTIFY EASY TO USE 


* Write for Samples and Literature or Mail Blueprint for Quotation 


_AUTO AERO LTD. 








Enter No. 141 on reply card 





Enter No. 143 on reply card 




















THE ENGINEER _ Sept. 30, 1960 1S 






















Flying Colours for BARIMAR 
“Flying Squads” <~@& 


A ticklish “ On-the-Spot~ 
BARIMAR Scientific Welding 
Repair 
One of Barimar’s “ Flying Squads ", by responding promptly 
to an S.O.S. call, saved the owners of this Cold Heading 
Machine Thousands of Pounds in lost production, 
plus the enormous cost of a new machine. 


The machine belongs to a firm of manufacturers in the Midlands who make parts 
for the Motor and Engineering trades and when it broke down production came 


to a complete standstill The breakage of a vital lug right inside the casting put the 25-ton 
casting out of action, and to make matters worse, this broken lug was in an almost un-get-at-able 
position The welding could only be done through a * well” in the top of the casting. It was a 


very awkward job in every sens: of the word 


> end the » . r , . ‘ / 
To have moved the machine to the Barimar Works in London would have been out o The broken lug was right inside the 25-ton Cold Heading 


5 Li iw te ad ee aeeiiens So a Barimar Welding Squad carried out the welding on the spot Mac hine, but Barimar Scientific Welding f a seatapes repaired 
> 1p The welding experts had to take it in turns because of the cramped position in whic this almost un-get-at-able damage, and Barimar guaranteed 
POSTSCRIPT they had to work. The job was put through with the minimum of dismantling and com the job 
- pleted in record tume 
' The owners gratefull) 
Not only had the welding to be good, it had to be strong and it had to be of the highest precisior Not only had this welded, reinforced new lug to withstand tremendous 
write te Barimar say- Strain, but the satisfactory working of the machine depended absolutely on the hair's breadth accuracy of the lug’s position 
z ss . . red | 
ing The repaire d The cash saving to the owners was immense, and in addition to the saving of precious time, they have full confidence in the machine because this the-spot " re- 


pair was fully covered by the Barimar Money-back guarantee 


lug is standing up 
well and the machine 
is functioning 


| splendidly. 

| 

| This was a Barimar Scientific 
Welding Repair carried out 

| by one rf heir Flying 

| Squads.” 

l 


ALL BROKEN PARTS that are transportable must be CARRIAGE PAID or delivered to 
the nearest Barimar Branch address. Please remove all fittings and post letter advising dispatch 
When it is impossible to transport the damaged machinery, Barimar experts will operate ON THE 
SPOT. 


' 
| 
I 
| 
| 





Barimar House, BRANCH ADDRESSES 
AR 22-24, Peterborough Road, BIRMINGHAM, 12: 116-117, Charlies Henry St Te \idlan 1 2696 
NEWCASTLE UPON TYNE, ! 64-66, The Close Tel 2105 
=D. FULHAM, LONDON, S.W.6 GLASGOW, C.2: 134, West George Lane. Tel. ; Central 4709 


Telephones : RENown 2147-2148. (Night) 2148. Telegrams: ** Bariquamar, London, S.W.6"' 


M. THE WORLD'S SCIENTIFIC WELDING ENGINEERS 
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COUPLING 





World famous for outstanding performance and 
reliability. Made in a wide range of types, all em- 
ploying the same basic principle of Bibby design. 








Special types include: Brakewheel, Cardan Shaft, 
Turbine, Shear pin, Controlled Torque, 
Spacer and others. 











A Bibby 
Brakewheel Coupling 





THE WELLMAN BIBBY COMPANY LIMITED, PARNELL HOUSE, WILTON ROAD, LONDON, S.W 
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New developments 


in Rotork 


valve contro 





Valve manufacturers and users all over the world have 
helped Rotork develop their new series of electric 
actuaiors the ‘A’ range. Such practical advice, 
coupled with Rotork’s comprehensive experience of 
valve control, ensures that the ‘A’ range offers the 
most competent method available for automatically 
controlling any size or type of valve from any distance. 

An entirely new manufacturing and selling organi- 
sation has been created to keep pace with the growing 
international demand for Rotork actuators. Highly 
competitive prices and good deliveries on a world-wide 
scale are assured by the overseas manufacturing and 
sales facilities now available in West Germany, France 
and Italy to augment U.K. production; as well as 
offices or agents in Holland, Switzerland, Australia 
Canada and the Arabian Gulf 

A booklet covering every aspect of the Rotork ‘A’ 
range of actuators is available on request. 

Outstanding features of the Top Handwheel ‘A’ 
Type Actuator illustrated are: 
Moter: 
Squirrel cage, Stator/rotor unit, half hour rated and 
built to BSS 2613. Available with class *A’, ‘B’ or ‘E’ 
insulation. 
Input Shaft: 
Motor, worm and torque measuring spring pack are 
all on this common shaft, which slides in direct pro- 
portion to the torque transmitted to operate the torque 
switch to shut off the motor. 


Housing: 
All components taking the thrust load are housed in 
the base of the actuator. Those fixed directly to the 





valve are indestructible within the requirements of 
BSS 1414. 

Enclosure of Electrical Equipment: 

Weatherproof actuators are available, flameproof, 
non-flameproof, with Buxton certified motor and 
electrical compartments. 

Geared Limit Switches: 

Accurate and efficient, operated directly from the 
output shaft, the switches can be independently ad- 
justed to operate at any point during valve travel. 
Torque Limit Switches: 

The torque switch is held closed by a coil spring and 
released when the pre-set torque output is reached; a 
set screw adjusts the tripping point. 

Built-in Starter: 

The integral starter illustrated is of Brookhirst Igranic 
block type 620, reversing contactor. 


(Left and centre) Two typical overseas petroleum installations using Rotork 
actuators. ( Right) Rotork actuators installed at the Vickers- Armstrong Hydraulic 


Test Plant. 
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Rotork have a controlling interest in all types of valves 
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ROTORK ENGINEERING COMPANY LIMITED of BATH, ENGLAND. Tel: 64558 
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PULLEYS 
FOR THE JOB 












DOUGLAS, LAWSON PULLEYS 

in any diameter from 8” up. Strong rigid 
design, substantial machined boss and acc- 
urately formed rims ensure minimum wear 
on belts - and smoother, stronger drive. 


THE GENUINE DOUGLAS, LAWSON 
“STANCHION” PULLEY 

To withstand abnormally heavy strain and 
vibration, the arms are flanged and secured 
to rims by separate steel rivets. Extremely 
robust design. 


DESTRON SPLIT PULLEYS 

Available in twenty-eight pulley sizes and any 
bush size, these Patent Steel Split Pulleys can 
be fitted to shafts of different diameter by 
simply changing the bush. 

also STEEL ROAD WHEELS 


Available in various sizes and ideal for all 
portable plant and farm machinery, these 
wheels will stand very hard usage. 


DOUGLAS, LAWSON:.C0.L° 
BIRSTALL -LEEDS 


Telephone Batley 598 & 599 Telegrams ‘“‘Pulleys’’ Birstall, Leeds 





RELIABILITY 
& LONG LIFE 





SUITABILITY 
FOR THE 08 





TROUBLE-FREE 
SERVICE 





€ 
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WORK BENCHES 





These benches can be 
supplied with sheet 
steel top. Overall size 
of bench 6’ 0” long by 


2’ 6” wide by 33” high 





BENCH TRESTLES 


STOCK SIZE 28)” wide 
by 32” high. Other 
sizes manufactured to 
suit customer's re- 
quirements 








If you've a storage problem— FASE can help you solve it. There 
is a wide range of FASE unit-construction Steel Storage Racks and 


% STORAGE BINS AND SHELVING 


AND MANY OTHER TYPES OF STORAGE EQUIPMENT 








IF IT’S IN STEEL 
WE MAKE IT! 


Send us 


Equipment including : 


% WORKSHOP PANS & PAN RACKS 
%* TOOL AND WORK STANDS 

39-51, Hanger Lane, Ealing, W.5 
"Phone—Perivale 4760 


your requirement 
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Standard Tanks up to 12,000 galions 
capacity supplied for Petrol Bulk 
Fuel Oi! Storage with single, double 
or triple compartments. 
Special Tanks of almost any shape or 
size supplied to Customer's require- 
ot) ments. Write, telephone or call 
ow to discuss your problems. 


DOWSON & MASON L" 


LEVENSHULME MANCHESTER 19 


5 LINES 





HEATON MOOR 615 


Enter No. 181 on reply card 


Telephone 








BEARING RECONDITIONING 


ANY SIZE UP TO 12” SHAFT 
DIAMETER 


Wheatley ¢ Whiteley 


Tel. 31122 








99, Kirkstall Rd., Leeds, 3 





Enter No. 182 on reply card 
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Steel Structures 


A. « J. MAIN « CO. LTD. 


CLYDESDALE IRON WORKS, 
POSSILPARK, 


GLASGOW, N.2. 
TELEPHONE: POSSIL 8381 


CALCUTTA 














CHITTAGONG 


VINCENT HOUSE, 
VINCENT SQUARE, 


LONDON, S.W.1. 
TELEPHONE: VICTORIA 8375 


NAIROBI 
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METAL SPINNING 


These can be supplied in any metal or alloy from blanks 
up to 7 feet diameter to tolerances of plus or minus “005 inc 


Quantity is no problem and tool facilities are available. 


TUBE MANIPULATION 
COIL PRODUCTION 
COPPERSMITHING 


Famous since 1780 for these classes of work we can offer a 
personal and prompt service supported by the traditional 
skill of our craftsmen and modern, completely equipped 
workshops. May we have an opportunity to quote you. 


LEE & WILKES LIMITED 
Specialists in the ‘headache’ jobs! 


PRIORY COPPER WORKS 
BREWERY ST, BIRMINGHAM 6 +, 
Telephone: ASTon Cross 2005-6-7 P.B.X. a, ca 





Fully A.1.D. and A.R.B. approved. 


Enter No. 185 on reply card 
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»» TECHNOIMPEX « 





hiertet OUR NEWEST SCREWPUMPS | 


e High efficiency e Great durability e« Maintenance Free Operation 





e Uniform delivery °* Flanged and base mounted designs 


Max pressure : 140 - 2500 p.s.i. 


Capacity : 0.4 - 90 galls/min. 


Models also available incorporating heating 
jackets for pumping viscous liquids. 


Ideally suited to a wide range of hydraulic machinery, 


machine tools, food processing and chemical plant etc. 


Full details from 


J. H. LITTLE (Traction and Engineering) Ltd. 
51-52 BARBICAN, LONDON, E.C.I. Te! : MONARCH 6124 


Sole U.K. Agents for Screw Pumps exported by 


TECHNOIMPEX HUNGARIAN MACHINE INDUSTRIES FOREIGN TRADE COMPANY 


' 
| 
| 
| 
| 
| 
P.O.B. 183, Budapest, 62. | 





Enter No. 191 on reply card 


THEDAVID BROWN aacrors 


ARE SAFEGUARDED BY 








LEAMINGTON SPA - WARWICKSHIRE 





AUTOMOTIVE PRODUCTS. GROUP AUTOMOTIVE PRODUCTS COMPANY LTD 
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WELDED STEEL 
FABRICATIONS 


W. A. HUNWICKS & CO. 
LTD., 


HARRISON WORKS, 


HALSTEAD, Essex. 
Tel. Halstead 2129 


Specialists in the Batch Production 
of intricate Fabrications or Single 
Weidments up to 2 tons in | piece. 
Shearing 6° 0’ x 3°, Rolling 6’ 0° 
x 4°, Forming 6’ 0° x 4°. 

| Flame Cutting. Spot Welding 











Enter No. 201 on reply card 





McNEIL 


Pianhole doors 
fo} Ql -TVE Ct 


horl j vat if ‘ 


GEAVY STEEL PRESSINGS 
POUNDRY LADLES 
FABRICATED STEELWORK 
WELDED CENTRAL 
HEATING BOILERS 


CHARLES McNEIL LIMITED 


KINNING PARK HYDRAULIC FORGE 
570 SCOTLAND STREET, GLASGOW, S.1. 
Grams; “McNeil, Glasgow” Phone: South 1131 


Enter No. 202 on reply card 











RICHMOND WELDING CO. 


Fabrications, Large and Smail, 
Stainiess Steel. Copper and 
Aluminium Welded by the 
Argon Arc or the Argonaut 
Process. Engineering. 
Tele.: BRADFORD 25405 
Established 1929 





Enter No. 203 on reply card 
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¢ 12in. circular. 


cAOWh 


SURFACE PLATES AND TABLES. Made 
from hard close-grained cast iron. Sizes from 
é6in. by 4in. up to 12ft. Oin. by 6ft. Oin. in Grade 
“A” and “B"’ accuracy. 


GRANITE SURFACE PLATES AND 
TABLES. Made from hard close-grained black 
Swedish granite. Sizes from 8in. by 8in. up to 
10ft. Oin. by 5ft. Oin. 


SINE TABLES. Simple or Compound Angle 

pes. Supplied with Electro Magnetic, Non- 
seems Magnetic or “*T”’ slotted work faces, 
Sizes 8in. by Sin., 10in. by Sin. and 12in. by 8in, 


ANGLE PLATES AND BOX ANGLE 
PLATES. Made from hard c rained cast 
iron and rigidly designed for stability. Grade 
“A” and “*B”’ in all sizes. 


STRAIGHT EDGES. Cast Iron Camel 
Back and ‘*!"’ Section types from 12in. up to 
16ft. Oin. 


PARALLELS. Hardened Tool Steel to B.S.S, 
Grade “‘A”’ and *“*B*’. Complete in wooden 
case. Sizes 4in. up to 16in. 


MAGNETIC CHUCKS. Made from high 
permeability steel castings and having excep 
tional holding power. Sizes from 12in. by 6in 
up to 72in. long. 


DEMAGNETISERS. Of new design to cope 
with all demagnetising probiems. 


LAPPING BLOCKS. Made from hard close- 
rained cast iron surfaced on top and bottom 
oo and grooved for lapping. Complete with 
cover for each face. Sizes 6in. by 4in. up to 



























CROWN WORKS 


CHELMSFORD - ENGLAND 
Telephone CHELMSFORD 2224 





Enter No. 204 on reply card 








The SUPER BELT 


for all VEE DRIVES 











Made in RUBBER FABRIC 
Least Stretch—Longest Life 
Each Link a Complete Unit 


Detachable and Adjustable 








RIVLINK BELTS LTD. 
NORTH STREET - OPENSHAW 
MANCHESTER 11 Telephone: EASt 2302 

Enter No. 205 of reply card 
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BERKELEY 
A.E.1, — John Thompson Nuclear Energy Co. Ltd.) 















BRADWELL 
(The Nuclear Power Plant Company Ltd.) 


HUNTERSTON (G.E.C. — Simon-Carves Group 


HINKLEY POINT 
(English Electric, Babcock & Wilcox, Taylor 
Woodrow Atomic Power Group) 


TRAWSFYNYDD (Atomic Power Constructions Ltd.) 
(An impression by Sw Basil Spence, Consultant Architect to 
Nuclear Civil Constructors, showing how the design blends inte 
the landscape of Snowdonia) 


Vokes Genspring constant support hangers—capable of supporting loads up to 
97,800 lb. and travels up to 12”—have been specified by all five members of the 
Nuclear Consortia for each of the first five Nuclear Power Stations. Gensprings 
have already been installed at Calder Hall A & B and Chapel Cross A & B 
where their success in handling the movement of piping caused by temperature 
changes is rapidly making them an automatic choice for pipework support in 
the construction of Nuclear Power Stations. 





Vokes GenSPpring SUSPENSION SYSTEMS 


VOKES GENSPRING LIMITED ° GUILDFORD SURREY 


Telephone: Guildford 62861 (6 lines) Telex: 8-535 Vokesacess, Guildford Telegrams & Cables: Vokesacess, Guildford, Telex 
A member of the VOKES Group 






VG 
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CONSOLIDATED PNEUMATIC TOOL Co. 


Duff-Norton worm gear jacks provide a 
purely mechanical means for accurate 
positioning of loads weighing as much as 
several hundred tons and maintaining them 
indefinitely without creep. Operating in any 
position, and functioning as components of 
machinery and equipment, they can raise and 
lower loads, apply pressure or resist impact. 
Jack capacities range from 5 to 100 tons. 

When two or more jacks are connected by 
means of shafting and mitre gear boxes they 
lift in unison, even when the load is unevenly 


distributed. They are available with standard 


Dutf-Norton 


AVAILABLE FROM 





Consolidated Pneumatic 
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raises up to 25” and will provide exactly 
the same raise for years without adjustment. 
Worm gear jacks are suitable for operation at 
ambient temperatures up to 200°F. 

Thousands of these jacks are use in 
America on feeding tables, tube mills, welding 
positioners, pipe cut-off and threading 
machines, testing equipment, aircraft jigs, 
loading platforms, rolling mills conveyor 
lines, arbor presses, 
types of equipment. If you have a positioning 
problem, write for catalogue giving complete 
information, drawings and full specifications. 


wom sean JACKS 


WORM GEAR 


in 


and numerous other 








LTO - DAWES ROAD - LONDON 


Enter No. 221 on re 
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. a device which every machinery designer should know about 


aa 
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CAROBRONZE LIMITED 


SCHOOL ROAD, BELMONT ROAD, LONDON, W444. 
Telephone: CHiswick 0245 


To: The Buyer and Designer 
Gentlemen, 


DO YOU USE PHOSPHOR BRONZE FOR BEARING 
BUSHES, SLEEVES, LINERS, RINGS, GUIDES ETC...... 
IN YOUR PRODUCTION OR FOR REPLACEMENTS IN YOUR 
WORKS’ MACHINERY ? 


If so, you will be interested in CAROBRONZE. 


CAROBRONZE is different. It is supplied in the form of 
DRAWN tubes and rods. Its manufacture from first class 
castings by gradual reduction, alternating with heat treatment, 
—— a homogeneous material of fine grain, completely 

ree from gas holes and other porosity. 


The draw bench does much of the work which would 
otherwise be necessary on the lathe, so that machining and 
waste in the customer's works are reduced to the irreducible 
minimum, e.g. for bushes of around 1/16” to 1/8” wall-thick- 
ness, you need only remove -005" to -010° on the outside 
of a tube and -010° to -015" a side in the bore. 


For a given number of bushes, far less material is 
required—both because there is less machining waste and, 
very important, because rejection due to metal impurities is 
virtually nil. 

The high strength of CAROBRONZE (e.g. 30 40 t.s.i.) 
enables the Designer to reduce the wall thickness of a 
component. Higher load carrying capacity reduces bearing 
area. Such reductions mean less material, less machining, 
LESS COST. 


We will be glad to supply further information and/or 
samples on receipt of details of your application. 


Yours faithfully, 
CAROBRONZE LTD. 


SWAN LAN 











Enter No. 222 on reply card 





HILL & JAC 


MANUFACTURERS OI! 
HIGH CLASS SPRINGS FOR ALL PURPOSES 


KSON (sprines) LTD. 


A large range of 
coil and flat 
springs. One off 
or bulk 
production to 
specification 


— 


KE - WEST BROMWICH 
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ESTABLISHED 
IN THEIR 
NEW FACTORY 
ON A 
12-ACRE SITE 


4 







NEXT TIME YOU BUY 


TOOLS.. 


BUY @:W TOOLS 





MICROMETERS OF ALL TYPES 


(ea Micrometers for accurate measurement inter- 
nally and externally are supplied in many sizes and 
capacities with English and Metric readings. Ali Gas 
Micrometers are guaranteed to conform to British 


Standard Institution Specifications. 
pec 





ENGINEERS’ PRECISION SQUARES 


(aa) Precision Squares are available in three grades 


of accuracy—Reference. Inspection and Workshop. 
All these Squares conform to B.S.!. Specification in 


their appropriate grades, and are available in 


many sizes 





ENGINEERS’ BEVEL PROTRACTORS 


GD Bevel Protractors are designed for the 
precision measuring and laying out of angles and 
can be supplied with or without vernier, and with 


or without acute angle attachment and fine 





adjustment. Packed in velvet lined cases 





COMBINATION SQUARES and SETS 


(aa) Combination Squares are available with drop 


forged steel heads and hardened and tempered 





blades A Combination Set has in addition 


a Protractor head These are well made accurate 





tools with a wide range of applications 





Write for illustrated brochure 









PRECISION GAUGES 


ae of our new range of 

x (Kaw Small Hole, Telescopic, Screwpitch, Radius and General Purpose Cylinders, 
4 2 Feeler Gauges are renowned for their accuracy and 

WA excellence of manufacture. They are available in containing complete 
bo many sizes and capacities to fulfil the many and 


emt queumetecieh Guan tetanh range of sizes and prices. 














PLEASE SEND FOR OUR FREE 133- PAGE CATALOGUE, MENTIONING THIS JOURNAL 


H. S. CATTERMOLE & CO. (Hydraulics) LTD. 


FECKENHAM ROAD, ASTWOOD BANK, 
NEAR REDDITCH, WORCS. 


es Handsworth Road. Sheffield 13. Felephone: Astwood Bonk 142/3. 


MOORE & WRIGHT Gurr, LTD. 
(uy, 





Mw. 16 


Enter No. 231 on reply card Enter No. 232 on reply card 
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. pipework is pipework, whether in the form of 

the tubular derricks designed and built by us 

for the oil jetty at the Bankside Power Station of the 
Central Electricity Generating Board 

or in the form of off-loading, storage and tanker pipework. 
Indeed, where industrial pipes and tubes of any kind 

are concerned, we offer a complete service 

from drawing board to installation. 


SIMMONS & HAWKERLTD 


NORTH FELTHAM TRADING ESTATE - CENTRAL WAY ~- FELTHAM ~- MIDDX. 


Broadway /sh/r 
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10 TON 
ROLLER TURNTABLE 
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If the problem is storage there's an economical answer 
—Evertaut Steel Shelving. Available in a multi-purpose 
range Evertaut Steel Shelving is space-planned for 
efficiency, the units within each category being capable 
of infinite variation in arrangement. The range includes 
open type, closed type, light warehouse shelving, multi- 
tier shelving, ledge type, counter shelving. Hinged and 


sliding doors are included in the range. 





To: Evertaut Ltd., Walsall Road, 
Perry Barr, Birmingham, 22B. 


Please send me your Shelving Catalogue. 


NAME 


EVERTAUT STEEL SHELVING 





ADDRESS 
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ARCLIGHT WORKS, COLCHESTER, ESSEX. 


LONDON 





AMMONIA VAPOUR 


DEVELOPED 
MATERIAL 


SEMI-DRY 
DEVELOPED 
MATERIAL 


WITH 
A DRAWING 
SURFACE 


CONTACT 
SILVER EMULSION 


MATERIAL 


PROJECTION 
SILVER EMULSION 


MATERIAL 


DIRECT POSITIVE 


SILVER EMULSION 
MATERIAL 


FOR PLAN PRINTING 


This is a translucent material, prepared with a variety of diazo 
emulsions and developed by ammonia vapour. Durafilm A has a 
matted surface for ink or pencil take and is extremely fast in print- 
ing, thus enabling the use of a slow or high contrast diazo paper, a 
combination that will give the highcst quality work. 


FOR PLAN PRINTING 


This material is double matted and prepared for use on semi-dry 
developers of the chemical type, thus permitting the production of 
high grade masters or intermediates without the disadvantage of 
ammonia fumes. As in all types of Durafilm, this material is very 
fast in printing speed and takes ink or pencil work with equal ease 
and success. 


FOR DRAWING 


This is a wonderful material for all purposes and uses, ideal for 
either pen, pencil or type. Durafilm D has been treated with an 
anti-static compound, to combat any build-up of static electricity, 
thus improving its resistance against dirt and facilitating its use in 
a copier. 

It is extremely fast in print use and when used in conjunction with 
a high contrast diazo paper, produces prints of uniform quality and 
maximum contrast. 

Durafilm D has a fantastic strength ; masters or drawings pro- 
duced on Durafilm, with the ease of paper, are virtually indes- 
tructible. 


FOR PHOTOGRAPHY 


This material combines the best of photographic emulsions for 
contact printing with the excellence of Durafilm base, giving the 
finest possible reproduction by the use of the ordinary contact box 
or vacuum printer. 

The coating is a high contrast emulsion with a matt surface, the 
material also being backed for anti-curl and anti-halation. Its speed 
is similar to Criterion No. | Normal Contact Document Paper. 


FOR PHOTOGRAPHY 


This is a similar product to Durafilm C.S.E. but is coated with a 
fast high contrast emulsion for camera work. Its speed is similar 
to Criterion No. 2 Projection Document Paper. 


FOR PHOTOGRAPHY 


A Direct Positive, silver material with a special emulsion which 
gives direct facsimile copies, i.e. negative from a negative, or positive 
from a positive. Anti-curl and anti-halation backed. Can be used 
in ordinary tungsten lighting. No safelight or darkroom is required. 
Special filters are required for most light sources except when used 
in conjunction with the Hermes Plan Printer fitted with amber 
fluorescent tubes. Ideal for photo masters for diazo printing. 


E. N. MASON & SONS LTD. 


GLASGOW 


MANCHESTER 


BIRMINGHAM 


Telephone: Colchester 5191 


LIVERPOOL SHEFFIELD Lee” BRISTOL 


Enter No. 251 on reply card 
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Specialists in complete design and manufacture of all 
types of standard and special purpose resistance 
welding equipment from | KVA to 1500 KVA or 
greater, and including fully automatic conveyor and 
hopper fed lines for high production requirements in 
the automobile, aircraft, steel, drum and wire industries 
and all branches of engineering. 


@ Special Purpose Jigs and Fixtures 

@ Press Tools and Dies 

@ Electronic Controls 

@ Tube Mills 

@ Cycle Rim Forming and Welding Equipment 
@ Automatic Arc Welding Machines 

@ ‘UNIFLEX’ Kickless Welding Cables 


IN RESISTANCE WELDING | 
—emcmeell 





LEADERS 





BRITISH FEDERAL WELDER & MACHINE CO. LTD. 
CASTLE MILL WORKS, DUDLEY, WORCS. 
TELEPHONE DUDLEY 5470! 





Fully automatic heavy duty 15 ft. wide Wire Mesh 
Welding Machine with completely automatic feeding 
of main and cross wires from coil The machine in 
corporates straightening equipment from main and cross 


wires, variable feed stroke and slitting shears 


Enter No. 261 on reply card 
















THE RIGHT LUBRICANT IN THE 
RIGHT PLACE — ENSURES 


to discuss your problems 
The 


Lubricants Ltd. 


DAW BANK, 
STOCKPORT, CHES. 
Tel. Stockport 2419 











General machine castings made to customers’ patterns. Low prices for planing, boring, turning, screwcutting 


GREENWOOD’S STANDARD GEAR CUTTING CO. LTD., 
New Bond Street, Halifax. Telephone: Halifax 5217/8 Telegrams: “* Gears. ”’ 
Enter No. 263 on reply card 









BOLTS, NUTS, 
WASHERS, FASTENERS ere. 











# 


RICHARDS 


-of course ! 


CHARLES RICHARDS & SONS LTD., P.O. BOX No. 23, DARLASTON, 
WEDNESBURY, SOUTH STAFPFES. 


Telephone : james Bridge 3188 (8 lines) PBX Wires ** Richards Darlaston "’ 
Enter No. 264 on reply card 
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Built by 
=1-lonn ll -lele)> 


A Spiral Casing designed by Boving & Co. Ltd. for the 
Central Electricity Generating Board's Hydro-electric 
Power Station at Cwm Rheidol, Wales. 


Peter Brotherhood Ltd. have the capacity, backed 
by skill and experience, to build prototypes, 

pilot plant and full scale production machines 
for new projects or enterprises. 


PETER BROTHERHOOD LTD 


PETERBOROUGH ENGLAND 


Compressor and power plant specialists for nearly a century 


Enter No. 271 on reply card 
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1000kW 4000kW in the same space 


The increased demand 


for power and process steam 
at BOOTS THE CHEMISTS factories is met by this 4000kW turbo-alternator 


Process steam is used extensively in the production of many products at the large 

e@®e 6 factories of Boots Pure Drug Co. Ltd., Beeston, near Nottingham, for which the 
total steam requirements and the complete electricity needs are provided by turbine 
plant of 11,750kW capacity. 


This latest turbo-alternator is an example of the compactness achieved with modern 
design. The set occupies the same site as an earlier |000kW machine, yet generates 
four times the power output. It comprises an Allen twin-cylinder cross-compound, 
pass-out condensing turbine with the high- and low-pressure cylinders side by 
side, driving a B.T.H. alternator through Allen two-pinion speed-reduction gearing. 
The turbine is designed to take steam from the works’ boiler plant at 340 p.s.i.g. 
and 650 deg. F., and to pass out up to 96,000 Ib. of process steam per hour at 60 p.s.i.g. 
] URBINE Although the set has a continuous maximum rating of 4000kW, it is also capable 
of generating 3000kW, either with no pass out or with the maximum pass-out 


quantity, thus providing flexibility to meet the works’ electrical load despite appreci- 


. able changes in the process steam demand. 
An installation of this kind may well provide the answer wherever a works’ power and 


process steam requirements grow beyond the capacity of existing plant. 


W.H.ALLEN SONS & C? Li? 


Telephone: Bedford 67400 Telegrams: Pump Bedford Telex (Telex No. 82100) 
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DRIVES! 


pubmed aK 


separ po00r c4s07Y 


CROFTS ULTIVEE ROPE DRIVES HAVE ALL THESE 
FEATURES AND ADVANTAGES. . . 


@ Compared with orthodox V-Rope Drives Crofts ULTIVEE Rope-drives 
transmit more power in less space, reducing the number of ropes as much 


as 40 per cent. 


@ Permits smaller pulley diameters and face widths with shorter centre 


distances—the weight of the whole drive is thus reduced. 


@A standardised range of pulleys is available either taper bored for Crofts 
fered Patent Taper-Flushbushes or Parallel bored with keyway. 


@ Only three sections of ropes in a large range of lengths are used, the two 
smaller sections covering the majority of industrial requirements. 


@ !nstallation and replacement costs materially reduced. 


Write today for further details 
CROFTS (ENGINEERS) LIMITED 


POWER TRANSMISSION ENGINEERS 
THORNBURY BRADFORD 3, YORKSHIRE 
Telephone: 65251 (20 lines) Telegrams: ‘Crofters Bradford Telex’ 


Telex 51186 
WORLD WIDE REPRESENTATION 
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BELMOS 


multi-tier motor control gear 


“G” RANGE “H” RANGE 


Introduced a few years ago, the ‘G’ range of 4- and 5-tier cubicles The 8-tier cubicles of the ‘ H °’ range accommodate contactor 
has become firmly established for group control of motors up starters suitable for 74 h.p. motors. The contactors are 
to 90 h.p. at 440 volts. The enclosures have now been further mounted in plug-in chassis which can be withdrawn for 
developed to incorporate several additional features, including maintenance. As the photograph shows, ‘G’ and ‘ H’ range units 
automatic sequence starting and individual earth leakage protection can line up together to form a flush-fronted control board. 





Belmos motor control gear is suitable for most kinds of industrial applications ; from paper mills to coal preparation plants, 
from chemicals to textiles. By virtue of the flexibility of the basic design, controlboards can be constructed from Belmos 
standard units to comply with customers’ requirements as precisely as “custom-built” equipment. They are especially suitable for large 
continuous process plants and our technical staff will be glad to assist customers in planning control gear installations to meet their particular needs 


lita hiities 





the Belmos company limited 


Sk Ge. ewe & & . LAN ARK S HIER E 
LONDON GLASGOW BIRMINGHAM NEWCASTLE MANCHESTER SHEFFIELD CARDIFF 
Enter No. 301 on reply card 
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COMPLETE 
MECHANICAL HANDLING PLANTS 


AND CHAINS 


$.S.40 

steel roller 

chain drive 

transmitting 

5 H.P. fora . : ca v4 ae 
horizontal D EWART GHAINBEL4 
continuous 

lat conveyor. . 

Y | CO LTD DERBY ENGLAND 


Telephone: DERBY 45451 
Telegrams: CHAINBELT, DERBY 


Enter No. 311 on reply card 
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SPEEDICUT 


// » 





* taps AND 
SCREW THREAD 
TOOLS 


Speedicut Taps, working at a peripheral 
speed of 150 ft. per minute, give the remarkable 
cutting time of |:2 seconds for a 4” B.S.F. nut. 

The tap life on 28/32 tons tensile steel nuts 

is 40,000 /60,000. 

Take advantage of latest techniques in toolmaking 
SPECIFY SPEEDICUT. 





FIRTH BROWN TOOLS LIMITED 
SPEEDICUT WORKS - CARLISLE ST. EAST - SHEFFIELD 


Enter No. 321 on reply card 
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SONS AND COMPANY LIMITED 


RAW MATERIALS DIVISION 
Established 1834 


hone: Shepherds Bush 2070 Telegrams 
ad, E.14 Canning Town, E.16 Southall iddl 
Leeds Luton Manchester ) 


Nairobi Mombasa 
Takoradi Singapore 


Enter No. 331 on reply card 
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| 
a century of experience in 
THE if 


SKERNE works  V-ROPE DRIVES 


LIMITED 
ALBERT HILL, DARLINGTON 
Tel: DARLINGTON 5612 





PRESSINGS | 
PRESSED SECTIONS | 
COLD FORMEDSECTIONS, 
FABRICATIONS | 
MACHINED PARTS 


IN ALL METALS 

















Thrapston V-Rope Drives are designed to 
give maximum efficiency, long life and 
flexibility, producing trouble-free smooth, 
silent, clean running. 


SMITH & GRACE Ltd. 


i q THRAPSTON, near KETTERING 





| 
° | 


All enquiries promptly dealt with 


| Telephoner THRAPSTON 53! and 532 
| Telegrams; “GRACE” Thrapston 


Enter No. 341 on reply card | Enter No. 342 on reply card 
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For strength with vision 





A bombardment with steel balls (using 
modern apparatus!) is one of the tests 
applied to Pilkingtons’ ‘Armourplate’ 
Toughened Glass. The allowable working 
stress for ‘Armourplate’ is from 6,000 to 
6,500 1b per square inch, but in special 
circumstances a much higher stress can be 
allowed confidently. With its mechanical 
and thermal strength coupled with clear 
undistorted vision ‘Armourplate’ is the 
ideal material for many industrial and 
engineering applications. 

For further information consult 
Pilkingtons’ Technical Sales and Service 
Department. : 








PILKINGTON BROTHERS LIMITED 


Head Office: St. HELENS, LANCASHIRE (Tel: St. Helens 4001) 

London Office: Selwyn House, Cleveland Row. St. James's, 8.W.1. (Tel: WHItehal! 5672-6) 
‘ARMOURPLAT®’ is @ registered trade mark of Pilkington Brothers Limited 

Supplies are available through the usual trade channels 
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MOTORISED VALVES 
H.P. SINTERED METAL FILTERS 
POWDER FLUIDIZING VESSELS 
STRAINERS - DUAL STRAINERS 
OILY WATER SEPARATORS 
HAND PUMPS ( staintess steet ) 
SPECIAL PURPOSE PLANT 











v 





as 








Sinia 





GAS - OIL - CHEMICAL a 


AND NUCLEAR ENERGY 
INDUSTRIES 


We welcome your enquiries for the above products, and 
also for items to customer's own design and specification 








6. & A. FIRKINS LTD. / 













renos Works, North Circular Road, London NW2 - Phone: GLA 136 








FIRTOP WORKS, STOKE HEATH, 
BROMSGROVE, WORCS. 
Tel : BROMSGROVE 3246/7/8 









FIRTOP 





HOW 
DO 


YOU — 
KNOW 


the speed of your machine ? 


Peak production means optimum speeds. Check 
this speed with a— 

SMITHS Hand Tachometer It will measure 
Rotational, Linear or Surface Speeds in t.p.m. or 
f.p.m. (metric readings if necessary) to within 

t+ 4% even in awkward places. 


FOR IMMEDIATE DELIVERY IN FIVE MODELS 
A.T.H. 4 (0—50,000 r.p.m.), A.T.H. 6 
o—10,000), A.T.H. 7 (0—20,000), A.T.H. 10 
o—s,000), A.T.H. 24 (0—4,000), for both 
directions of rotation. 


PRICE (Complete with case and accessories) 
£14.14.0 


Postage and packing 4/6 extra 


Write now to 


INDUSTRIAL DIVISION 5%. Smith & Sons (Engisnd) (1d, 


industrial products under 
the trade marks of 
Sauths and Kelvin Heghes 


Enter No. 352 on reply card 


) ' ! \ ‘ Tt dustrial business of 
\ \ including the marketang of 
cr 
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Streamlined 


SERVICE 



















O fant SE we have equipped and staffed 


5 


our organisation technically and pect- 
fically to deal with all the problems of 
modern metal cleaning, we are able to provide the 
right process and the right product to meet any 
unusual requirement. ( onsultation mtb “SAC.” 
technicians 1s the streamlined way of getting the 


answer which saves you time and cost 





SUNBEAM 
ANTI-CORROSIVES 
LTD. 


CENTRAL WORKS « CENTRAL AVENUE 
WEST MOLESEY « SURREY 
Telepbone: Molesey 4484 (5 lines) 

Télegrams : Sunanticor, East Molesey 
Manufacturers of 


STRIPALENE *« FERROCLENE + ALOCLENE + FERROMEDE + BRAZOCLENE 
(Regd. Trade Marks) 


APPROVED BY ADMIRALTY, WAR OFFICE AND AIR MINISTRY 
a 


Enter No. 353 on reply card 














MR MADDOX IS READY TO TOTEM He is the Big White Chief of 
Central and South Wales and the West Midlands. By post, telephone or smoke signal, 
you get in touch with him for cast iron rainwater, soil and drain goods in this area. 
He is also the one to contact for the Allied Advisory Service. Send him your drawings. 
He will see that you are informed as to what pipes and fittings would best suit your 
needs and will arrange supply through your merchant. Mr Maddox (or one of our 
other eight pipesmen, depending on where you operate) will be your personal 
contact, always. Swift as an arrow with orders, too. No delays. No ruffled tempers. 
Pipes of peace, in fact. For area 1 telephone Stockton 65291; for area 9 telephone 


Falkirk 2441; for all other areas telephone Wellington (Salop) 510. C) 





rainwater and soil goods division of A & Li E D i RO N FO U N D E RS 


— KETLEY WELLINGTON SHROPSHIRE 





— 


y 
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MARBAIX 


KLEENALL 
COOLANT SEPARATORS 











One of several 
centralized systems. 
The one illustrated 
services 175 grinding 
machines 


Photograph by courtesy of the 
HOFFMANN MANUFACTURING CO., LTD. 


4 model MP25 units serve 175 
machines grinding track and 






bore of Hoffmann bearings. 
Sumps are cleaned two or 
three times per year. The 
complete system handles 
15,000 gallons per hour and 
each filter uses 9” of filtering 
media per 20 hours. Hoff- 







mann use Kleenall filters to 






maintain higher surface finish 





with less frequent wheel- 


dressing. 
Patent Nos. 745604774887 .774888 and 


787109 
MADE IN GREAT BRITAIN 


Write to: Dept. M.2674 


DEVONSHIRE HOUSE,V 


GASTON E.MARBAIX LTD sartersea, London 


PHONE : BATTERSEA 





NRP.2674 
Enter No. 371 on reply card 


Have you a Spanner in your Works? 


fp... is it a question of 
right things in the 
right places .. 









































MILLWRIGHTING - PLANT INSTALLATION 
STEELWORK - FABRICATING - CONVEYORS 


DOWN & FRANCIS LTD. 


1564/6 PERSHORE ROAD STIRCHLEY BIRMINGHAM, 30 


ENGINEERING 
CONTRACT ORS 


Telephone : KINgs Norton 279! 


37 








precision... 


Cross British made products are manufactured 
by an a process used for the hardening 


and tempering stee! coils and rings. Covered 

by many patents, this manufacturing method has 

enabled components to be made from wire and 

with superlative accuracy. When top standards 

are essential you can rely on Cross precision 
products. 


AH EDY 


MANUFACTURING COMPANY (1938) LTD. 
BATH * SOMERSET - ENGLAND 


Phone: Combe Down 2355/8 
Telegrams: ‘CIRCLE’ BATH 











Enter No. 373 on reply card 
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BRIGHT DRAWN STEEL 
BRIGHT TURNED BARS 


(UP TO 18” DIAMETER) 


BLANKS 


ae 


MILD STEEL 
FREE CUTTING 
CASE HARDENING 


HIGH TENSILE— 


to all carbon steel 
specifications 





On Admiralty 

Ministry of Suppiy 

Riy. Executive, AJ.D. Etc. Lists 
GOVAN SHAFTING 
& ENGINEERING CO. 
87 HELEN ST GOVAN GLASGOW 
(Prop.: The Steel Company of Scotland) 
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We 
take our own 
medicine... 





Five years ago we began rebuilding the round low thermal capacity that was then comparatively 
down-draught kilnsofthe Morgan CrucibleCo. Ltd. 


at Battersea in MI.28—a hot-face insulating brick of 


new. The roof of one ofthese furnaces immediately 


after installation is shown in the first picture. 


...(MI. 28 bricks) 


...and like it 





The output of these kilns, lined with MI. 28, was 
considerably greater than their firebrick counter- 
parts, because the low heat-storage of the lining 
shortened both heating and cooling periods. 
This, in fact, was the principal reason for the 


change over. What we were not so sure of at 


that time was the life of these linings. We would 
hardly have dared to expect anything as good 
as we got. The second picture shows the same 
roof after jive years’ service. So far as we can see 
it is good for at least another five years and 


probably longer. 


MORGAN 


efractories Ltd 


MORGAN REFRACTORIES LTD. NESTON, WIRRAL, CHESHIRE. TELEPHONE: NESTON 1406 
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PRATCHITT 


MODERN MILLS — ae 





GRINDING MILLS 
PAN MILLS 


EDGE RUNNER MILLS for grinding and mixing Mortar, Sand, Ores, Minerals, etc. 


enquiries also invited for : 


Elevators and Storage Hoppers, Impregnating Plants, Calciners, 
Rotary Dryers, Mixers and Blenders, Gypsum Piant, Castings 
up to § tons in weight, General Engineering Plant. 


Equipment manufactured to 
specification. 


PRATCHITT BROTHERS 





HYDRAULIC 
PRESSED 













IN STEEL 
BLACK OR 
MACHINED 








CROSTHWAITE FURNACES and 


SCRIVEN MACHINE TOOLS LTD TO 24 TONS 


York Street Ironworks, Leeds 9 Tel.: 324/ 1-2 THE INCE FORGE CO. LTD - WIGAN 
32, Victoria Street, London, $.W.i Tel.: Abbey 2966 PARKS FORGE LTD PROPRIETORS 


Enter No. 392 on reply card Emer No. 393 on reply card 


CORBLIN 


DIAPHRAGM COMPRESSORS 
& PUMPS 

ALL PRESSURES UP TO 15,000 P.S.1. 
... for pure dangerous 
or corrosive 

gases and liquids 


*% No glands — therefore no losses. 






















*% Absolute purity of gas or liquid 
always maintained. 


customers’ drawings and | 


*% Volumetric efficiency remains con 


LTD * CARLISLE te for Brochure ond full details to stam ond always ot maximum. 
Sole Agents for the Uniced Kingdom 


ENGINEERS AND [RONFOUNDERS C. T. (LONDON) LTD. 27 Ashley Place, Westminster. 


Tel. No.: 


4205 
—_ London, S.W.1. Tel: Tate Gallery 8631 (6 lines) 





HAVE YOU SEEN THIS? 


— is the Rowen-Gloor jointed-arm 
torch cutting machine. It has four 


quickly, easily and accurately. 
The Rowen- Gloor cutting head will follow 
@ sheet metal template automatically, 


sontrolled by a magnetic roller which fol- 
ws the profile of the template. The com- 
plete drive unit including the magnetic 


roller is adjustable vertically so that it can 
readily follow the inner contours of the 
template. The direction of rotaticn of the 
nagnetic roller is reversible, enabling the 
hape template to be traced in 
either direction. 

The Rowen-Gloor will cut direct from a 
drawing by a simple manual control. 
The tracing pin enables a drawing to be 


af the 
Ol ul 


followed, by hand, to within close limits 
Duilt-in Gevice enables a Y change 
lirection to produce accurate squaré 
rners. 


The Rowen-Gloor will make straight 
cuts in any direction automatically. 
The parallel guide arrangement ensures 
hat the wheel continues to run in a pre- 
set direction enabling long, straight cuts 
to be made 

The Rowen-Gloor will] cut accurate circles 
by use of a compass beam. Here too the 


fain ROWEN-ARC distributors 


LINCROWELD LTD., BANK CHAMBERS, 16, SOUTHWARK 8T., LONDON, 8.E.1. (South) 
ROBERT ‘FRAZER & CO. LTD., PEBBURN, co. DURHAM, (North) 
JOHN DRUMMOND & SONS LTD., DALRYMPLE 8T., GREENOCK, (Scotiana) 





Enter No. 391 on reply card | Emer No. 354 on reply card 





| feed is governed by the wheel—but with 
a compass beam attached to the wheel 
head. The diameter of the workpiece can 
be set dire +t on the scale engraved on 
the compass beam. The pivot of the 
beam is held in position on the metal 
guide table by a magnet—which means 
the centre can be seated anywhere on 
the guide table. 
The Rowen-Gloor is a sturdy, simple to 
operate machine which will produce 
precision cuts at high speed in mild steel 
from }” to 44” thick 
It does not need a special foundation and 
is protected against vibration. With its 
almost negligible maintenance costs and 
its astonishingly “tow initial price, the 
Rowen-Cloor is a unique machine 





ROWEN-GLOOR JOINTED-ARM 
FLAMECUTTING MACHINE 


All enquiries to 


ROWEN -ARC ....., 


DIVISION OF RUBERY, OWEN & CO. LID. & 
LONGFORD WORKS, BLACKHORSE ROAD, “> * >> 
LONGFORD, COVENTRY. TEL: BEDWORTH 2179 
Amember of the Owen Organisation 








Enter No. 395 on reply card 








| HERMETAL | ST 


DISCOVER REW WAYS 
of cutting time and cost In 
making parts and components 
and for many types of 
repairs. DOUBLE 
BOND—an entirely f 
new materlal—can 3 
be used for jointing, 
filling and moulding, or 
fabrication of actual parts. 
This versatile self-setting 
structural plastic is available 
in two grades ; one moulds 
like putty for filling in depth, the 
other spreads like cream for 
shallower and larger areas. Both 
set like lead, machine like brass and 
can be used as a cold solder. 
Write for 7/6d. trial pack which 


RUCTURAL 

















includes both grades. 


contact | Kenilworth y/ 





MARKERS OF ‘HERMETITE’ JOINTING COMPOUNDS 
AND SUMMIT ALUMINIUM METALLIC PAINTS 


THE REMIL WORTH MANUFACTURING CO LTo 





WEST ORAYTON, MIDDLESER 
$.P.1 
Enter No. 401 on reply card 
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' POWER TRANSMISSION— 
through the medium of 
FLEXIBLE 
FABRIC 
COUPLING 
DISCS 





*% Are easily assembled. 

* Give extreme torsional flexibility. 

* Absorb irregularities in load variations. 

* Axial and parallel misalignments are corrected, 


ESTABLISHED t895 


HERMETIC AY BRER Co [70 


Hermetic Works, Priory Road, Aston, BIRMINGHAM, 6 


"Phone : EAST 3638/9. Telegrams : “‘Hermetic Birmingham.” 











Enter No. 402 on reply card 








Our booklet ** MACHINE CUT GEARS"’ contains much information of 
interest and use to engineers. A copy will be sent on request. 


SPUR WHEELS 





ABBOT 


MACHINE CUT 
GEARS 


All types...in any material... 
to specification... 


We guarantee the teeth of all 
wheels cut by us to be correct, and 
all work is examined and checked 
before being despatched. Each 
gear wheel of a pair is run in cor- 
rect relative position to the other 


in a special gear-testing machine. 


The ABBOT ENGINEERING Co. Ltd. 


22 SMITHHILLS PAISLEY 


Telephone : PAISLEY 4272 Telegrams : “‘ ABBOT, PAISLEY” 


SPIRAL WHEELS 


AN ASSOCIATED COMPANY OF MESSRS. BUTTERS BROS. & CO. LTD. 
RACKS - WORM GEARING - BEVEL WHEELS ~ FIBRE PINIONS 





Enter No. 403 on reply card 
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POHLIG 


MECHANICAL 
HANDLING PLANTS 


Loading bridges 


Electric monorails 

Slewing and travelling cranes 
Crane crabs . Cableways 
hYddelsl-Tamalticlilohilelars 

Blast furnaces charging plants 
Wagon tipplers 

Belt Conveyors 

Steel band Conveyors 
Troughed belt conveyors 
Troughed chain conveyors 
Portable belt conveyors 
Gravity bucket conveyors 


Aerial ropeways 
for material and 
eek St -ialel ime igelaby ele] ai 





COLOGNE 


Enter No. 411 on reply card 


Your guarantee of satisfaction 





Always refer to the 


STANLEY 
“A” EDITION CATALOGUE 


The ‘Stanley’ range comprises all that is best in:— 
Surveying Instruments and Equipment 
Drawing Instruments 
Drawing Office Equipment 
Drafting Machines, Drawing Scales. 
Mathematical Instruments:- 
Planimeters, Integrators, Integraphs, 
Harmonic Analysers, etc. 











Copies of the “A” Catalogue will be sent on request. 
(Enr. Al.) 
Head Office and Main Works :- NEW ELTHAM, LONDON S.E.?9. 
Phone: ELTHAM 3836. Grams : “ Turnstile’’ Souphone, London. 
Showrooms : — 79/80 High Holborn, London, W.C.!. (Holborn 2684) 
W. F. STANLEY & co., Limited Branches : — 13, Railway Approach, London Bridge, London, S.E.!. (Hop 0871/2) 
52, Bothwell Street, Glasgow, C.2. (Central 7130) 








i Enter No. 412 on reply card 
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a= 


CASTINGS 
[| . 






= 





= 





FOR ALL ENGINEERING 
AND PRODUCTION PURPOSES 
AVAILABLE IN A WIDE RANGE 
OF STAINLESS CORROSION 
& HEAT RESISTING ALLOYS 
AND 
PRECISION CASTINGS BY 


TECHNIQUE 
mu P 


: 








DIDS 
DARWINS LIMIreDd 
FITZWILLIAM WORKS ’ SHEFFIELD 


TELEPHONE: SHEFFIELD 49049 TELEX No.: 54-215 
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THE ENGINEER | Sept. 30, 1960 43 





It’s never too early to ask Sutcliffes 


Sutcliffe conveying equipment has been called to the rescue 
on many occasions when site conditions have rendered all 
other forms of mechanical handling ineffective. 
Muck shifting may not be quite as simple as building 
sand castles but much time and money can be saved by 
calling us in at the earliest possible stage. 


Please write for our brochure ref. EN 106. 


Mobile conveyors on the Great Ouse Flood Protection Scheme. Tripper and spreader conveyor 
at Crigglestone Colliery dirt disposal plant. 


Conveying equipment for hire if required 


RICHARD SUTCLIFFE LIMITED - HORBURY - WAKEFIELD - ENGLAND 
London Office: 28/29 Savile Row, W.1 


dm Rs106 
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Reliable 
PAPER 

MACHINE 
CONTROL 


The ‘ENGLISH ELECTRIC’ 
magnetic amplifier control 


















system holds electric drives 
precisely to their set speeds or 
torques. 

This control, built for arduous 
service, ensures the highest 
degree of reliability. 

The amplifier, having no 
components of limited life, 
requires virtually no 
maintenance. 

‘ENGLISH ELECTRIC’ engineers 
specialising on drives for the 
paper industry will be pleased to 
advise on any application.” 





magnetic amplifiers 


Send for Publication PS/138 to: 
The ENGLISH ELECTRIC Company Limited, 
Electrical Plant Sales Department, Stafford. 






THe ENGLISH ELECTRIC Company Limitep, ENGLIsH ELectTrRIC House, STRAND, LONDON, W.C.2. 


Ps.39 WORKS: STAFFORD * PRESTON * RUGBY * BRADFORD * LIVERPOOL * ACCRINGTON 


Enter No. 441 on rpely card 
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ALL THAT IS BEST IN ROLLING STOCK PRACTICE 


Coles diesel-electric loco cranes are the product of over three quarters of a century's 
design and development experience. They combine all that is best in modern rolling stock 
practice with the outstanding advantages of diesel-electric transmission. A combination 
which has produced a superb range of loco cranes—with lifting capacities up to 50 tons— 
universally acclaimed for their versatility, strength, precision with speed, safety and 
economy. 


SPECIALLY 
DESIGNED 
UNDER - 
CARRIAGES 


Coles undercarriages are precision- 

engineered for maximum flexibility of service. 

Their rigid construction of rolled steel sections and plates 

guarantees that they will withstand the rigours of shunt- 

ing and the sudden stresses and shock loading of crane duties. 


GEARBOX 

All gearing is totally enclosed in 

cast steel gearboxes. These SUSPENSION 

house accurately machine-cut The frame is mounted on heavy-duty sprung 
steel spur gears constantly en- twin bogies each having four single flange 
veloped in a protective oil film, steel rail wheels and one driven axle. 
coupled to independently Robust coil springs absorb all shock loads 


mounted electric motors. produced by travelling over uneven track. Enter No. 461 on reply card 





THE NAME THAT CARRIES WEIGHT 


STEELS ENGINEERING PRODUCTS LIMITED 


ry ® ¢ A/ 
YUUN >. VV 





of 42 ANE REE | ya 


BRISTOL, BIRMINGHAM, MANCHESTER EEDS, NEWCASTLE, GLASGOW 


LOCL 


ao 
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All Coles employ diesel-electric trans- 
mission—the system which com- 
bines the flexibility of steam power 
with the economy and instant avail- 
ability of diesel power—the system 
which provides a fully controlled 
flow of power at the touch of a lever 
—the system proved by millions of 
miles of trouble-free rail service. 


OPERATORS CAB 


The operators cab, designed for 
maximum functional efficiency and 
comfort, provides an all-round view 
of the working area. Full weather CLEAN SIMPLE LAYOUT 
protection is assured and fan or 

heater can be fitted to suit various c 


This clean, simple layout means ready accessibility and easy 
climates. 


maintenance. A separate electric motor for each crane motion 
is powered by a variable voltage generator which is, in turn, 
driven by a diesel engine. 


LIMIT SWITCHES ELECTRO MECHANICAL BRAKES 
Self-resetting limit switches automatically Electro-mechanical brakes, fitted to all crane motions, 
operate should attempts be made to hoist 


are immediately and automatically applied should the 
or derrick beyond permitted limits. 


supply of current be inter- 
rupted for any reason. 


SLEW BEARING RING 
SAFE LOAD INDICATOR ti. superstructure revolves on 
Coles safe load indicator auto- a large diameter double live 
matically prevents lifting of an ring of steel balls running in 


unsafe load irrespective of the hardened races, thus obviating 
jib position. the need for a centre post. 


RANGER 
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TYPE R11 
REDUCING 


VALVES 


A high-grade range for 


small-bore services 





These valves are of direct-acting spring-and-diaphragm type, suit- 
able for small diameter lines on liquid, steam, air, or gas service ia ata all ; 
4 BODY ;". 4", 3” and 1”, cast iron, bronze or steel. 


Though of simple, robust character, they are much more fully 
TRIM Metal-to-metal (flat or needle stopper), or fluon soft-faced 


considered in design, construction, and range of application than 

(renewable). 
is usual in valves of this class. 
DIAPHRAGM, Neoprene (nylon reinforced). or metal. 
Accurately known characteristics, plus a wide choice of inter- 
MAX. INLET PRESSURE. Up to 1,200 psig.. according to 


changeable control springs and trim types and sizes, ensure correct 
material, service temperature, and trim size 


matching to conditions and predictable quality of control. Once 
MAX. REDUCTION RATIO. Up to 500 to |, according to 


adjusted for service, these valves will give dependable operation 
flow capacity required. 


over long periods without further attention 


MIN. REDUCTION RATIO. |.2 to | 


MAX. TEMPERATURE. Up to 600 F, according to materials. 











For full specification 
and performance data, see 
Publication No. 228B, 


BLAKEBOROUGH 





free on request. 


J. BLAKEBOROUGH & SONS LTD >: BRIGHOUSE - ENGLAND 


Enter No. 481 on reply card 
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DRYSDALE 


MARINE 


PUMPS 


FOR BRITAIN’S LARGEST POST WAR 
PASSENGER LINER BUILDING AT 
HARLAND & WOLFF’S BELFAST YARD 


THE 45,000 TON P:O VESSEL 
“CANBERRA” 


Emergency Bilge , 
DRYSDALE & CO LTD., GLASGOW. 


Among other recent notable ships in which Drysdale Pumps are 
installed are: 


AMAZON - ARAGON ARLANZA 
BRITISH DUCHESS BRITISH QUEEN EMPRESS of ENGLAND 
ORIANA ~- WINDSOR CASTLE 





Specialists in Pumps for Land and Marine Services for over 85 years 


Enter No. 491 on reply card 
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let Mitchell handle your 
acid pumping problems 


Enquiries invited for MITCHELL PUMPS for such duties as: 


Zinc Leach for batch and continuous galvanising processes 


Sulphuric Acid and contaminated wash waters on 
pickling tanks and continuous pickling plants 


Chromic Acid and Nickel Solutions for electrolytic 
plating plants including pumping to filters, etc 


Waste pickle liquor and acidic effluents for 
neutralisation prior to disposal 


Pumping of demineralised water 


(Top left) Large battery centrifugal acid pumps 
(Bottom left) Close-up view of diaphragm pump similar to the hand operated 
unit but arranged for motor drive 
Bottom centre) Hand operated portable diaphragm pump for emptying 
carboys or tanks and for general duties 
(Bottom right) Portable rotary displacement pump pumping plating solutions 
in the motor car trade 














SPECIALISTS IN ACID PUMPS 









































—=OaRGawnmisavriow 





























Consult the Acid Pump Division of 
L. A. MITCHELL LTD. 


c > 2 HARV oo HOUSE, 37 oom ST., 
MITCHELL PUMPS give ANCHESTER 
complete freedom from metal TEL. BL A 7224/7 AND 7824/7 
contamination of the liquids LONDON OFFICE: PORTLAND HOUSE, 


73 BASINGHALL ST., LONDON, E.C.2 
TEL. MET 8321/2 
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AIR CLEANSING... ae 
THE TORNADO WAY IRON WORKS, 


Mr. Manufacturer please do not allow your employees to KILMARNOCK, 
work in conditions where air pollution exists. SCOTLAND 
Dirt costs time and money ! eon pow se 
For a very reasonable outlay you can protect your staff from ‘ 
dangerous furnes, grit and dust, by using the : & C om | F ft Pe | e Telephone 
TORNADO CLEAN AIR EQUIPMENT KILMARNOCK 791 
Are you interested SIR? 


if so please phone at once and allow us to quote 





We Manufacture 


BARNET METAL co. LTD. | DISHED AND FLANGED DRUM ENDS. 


Fully trained personnel are at your disposal. 





Elektron House, Brookhill Road, New Barnet Herts. FLAT AND FLANGED TANK ENDS. 
Telephone: BARnet 3901/5187 FLANGED COMPENSATING PLATES. 

| 

| 

} 


FLAT COMPENSATING RINGS. 
adit eee Bea | EMBOSSED MANHOLE DOORS. 
to | SINGLE FLANGED NOZZLES. 

DOUBLE FLANGED STANDPIPES. 


indicate, PIPE LINE FITTINGS INCLUDING 


BENDS, TEES, CROSSES, REDUCERS, 


record or CAPS, SADDLES AND SLEEVES. 


PIPE LINE FLANGES, SLIP-ON 
control WELDING NECK AND BLANK. 
MISCELLANEOUS PRESSINGS 


AND FORGINGS. 
anon, of temperature 


L 
DISTANT READING THERMOMETER 























London Office :— 
10, NORFOLK STREET, LONDON, W.C.2 
ae ee | Telephone: COVENT GARDEN 0315/6/7 


Merton Abbey, Londen $0.19 
Phone: LiBerty 766! (6 tines) BLMETAL MERCURY -IN-STEEL VAPOUR PRESSURE 


Enter No. 503 on reply card | Enter No. 504 on reply card 
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AIR COMPRESSORS BUSINESS EFFICIENCY EXHIBITION 


| 


VERTICAL SINGLE-ACTING TYPE | 


SINGLE STAGE. 100 LB. PER SQ. IN. 1 TO 155 CU. FT. PER MIN. On view for the first time the 





60 LB. PER SQ. IN 1 TO 380 CU. FT. PER MIN. 
TWO STAGE. 100 LB. PER SQ. IN. 200 TO 310 CU. FT. PER MIN 


OUTSTANDING 


NEW 


| = 108 510) .. O_& e d @ 


| HIGH SPEED PHOTOCOPIER 


The new surface application method of processing 
| developed by British Scientists ensures perfect black on 
white copies in a few seconds, ready for use 








Clean to use 
No Negatives 
Only 3d. for a quarto copy 





+ + + + 


el 


Copies anything up to 16° « 13 
FOR PARTICULARS OF THESE COMPRESSORS AND FOR 


if you ore unable to visit the Business Efficiency Exhibition write now for 
. 


OTHER TYPES AND SIZES @ demonstration in your own offic 


TELEPHONE : IPSWICH 56124 (3 LINES) 
THE SOLICITORS’ LAW STATIONERY SOCIETY, LIMITED 


TELEGRAPH : “ REAVELL, IPSWICH '* OR WRITE TC :— | 
REAVELL & CO.W47D.|| Seem 
IPSWICH - ENGLAND | 





Note it now: STAND 151! 








| 
| 
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POWER 
TRANSMISSION ? 


CALL 
IN 


























totally enclosed worm and 
spur gear units for industry 








ALFRED WISEMAN & CO. LTD., Glover Street, Birmingham, 9. Tel: Victoria 2216-7 
"~« London Office: Carlisle House, Southampton Row, W.C.!. Tel: HOLBORN 7127 
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GRAFTON 


DIESEL, ELECTRIC 8 STEAM 


\ . 
. CRANES 
\\ GRAFTON CRANES LTD. 


BEDFORD, ENGLAND. 
Established 1880 





Telephone : Telegrams 
2490 GRAFTON, BEDFORD 





















EVERY REQUIREMENT 


ABIX Cycle Stands are constructed of steel throughout, stove enamelied green Roof 
sheeting is normally of galvanised corrugated sheets if required, sheeting can be supplied 
in Aluminium or Asbestos 


There are 30 different types from which to choose 


Write for illustrated catalogue E/! to 


— | ABIX (METAL INDUSTRIES) LIMITED 
POWER UNITS AVAILABLE FOR CONVERTING STEEL EQUIPMENT FOR OFFICE AND FACTORY 
STEAM CRANES TO DIESEL OR ELECTRIC DRIVE POOL ROAD, WEST MOLESEY, SURREY 


| Phone: MOLesey 436! 3 Grams: Abix, East Molesey 
OTHER ABIX PRODUCTS: Steel Partitioning, Clothes Lockers and Adjustable Steel Shelving 
| Stillages and Pallets 


ssee aie 
a at 






? 
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SO LIGHT 
AND HANDY 


Normally one would not expect to see a 
50 tons capacity Jack used for such ‘ light’ 
work (a few tons pressure only being 
needed). Hydralite Jacks, however, are 
so light and easy to handle (not to men- 
tion their ease of operation), that they 
are preferred to the lower capacity 
conventional tools. Hydralites are avail- 
able in a range from 15 to 100 tons. 
THERE ARE A THOUSAND AND ONE 


A Welder at work An Adolf Morath Picture by permission of JOBS FOR HYDRALITES. 
Bradwell Nuclear Power Station and The Nuclear Power Group 





YOU SHOULD HAVE CATALOGUES AT HAND—SEND TODAY 






SMETHWICK - BIRMINGHAM °< Phone: SME 1181 
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AUD C0 valves 


LUBRICANT SEALED FOR A POSITIVE SHUT-OFF 















Cut your maintenance costs by installing Audco lubricated plug valves. . . 
they cost no more than ordinary valves and cost less to maintain. A 
unique pressurised lubricant system provides a leak-proof seal and 
ensures easy rotation of the plug (without friction) under extremes 
of temperature and pressure . . . other economy features 
include taper seats which are not exposed to moving 
fluids, quarter turn operation and a rotary plug 
which is the only basic moving part. Available 


in a complete range of sizes and pressure 





Audco valves on the gas scrubbing 
plant at Romford Gas Works 
(courtesy North Thames Gas Board) 






ratings in cast iron, steel, stainless 








steel and  corrosion-resisting 
metals. Full particulars of 
the Audco range will be 


supplied on request. 








at! Iie: 


AJ D AL valves 7 dette ENGINEERING CO. LTD., NEWPORT, SHROPSHIRE 


Tel: Newport Shropshire 3245. Grams: Audley, Wellington Shrops. London Office: 60-61 Trafalgar Sq.. W.C.2. Tel: T RAFALGAR 4401. Grams: AUDCOLON, LONDON 
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The elimination of soot in modern power stations 


Res ee - 
a aa a —-. 





INCREASED 
EFFICIENCY 


. For more efficient soot blowing 
of large industrial power plant fit Clyde 
Long Stroke Blowers 


. «+ New Modern Designs, specifically produced 


_ for increased efficiency and safety 
~ ae 
_— _ 
WORLD WIDE USERS OF CLYDE SOOT BLOWERS ~ 


include 
SCOTTISH ELECTRICITY BOARD 
KINCARDINE 


CENTRAL ELECTRICITY GENERATING 
BOARD 

WAKEFIELD * STAYTHORPE BELVEDERE 
WEST THURROCK NORTHFLEET WALSALL 


SOUTH AFRICA 
TABLE BAY ' ATHLONE ROOIWAL 


AUSTRALIA 
YALLOURN ° WALLERAWANG 


CANADA 
AUR oso ow.mvonn CLWYD SOOT BLOWERS 


HOLLAND 
PEN. VELSEN* GRONINGEN BUGGENUM CLYDE BLOWERS LTD. . CLYDEBANK . SCOTLAND 


BATAAFSCHE PETROLEUM MAATSCHAPPILJ 
PERNIS * CARDON * CURACAO Tel: CLYDEBANK 2161.4 Grams and Cables: Murwils, Glasgow: LONDON OFFICE 34 Victoria Street, 5.W.!. Tel: ABBey 1847 & 4937 


THE PROBLEM 
OF DRYING 
AIRCRAFT 
COMPONENTS 


... SOLVED BY THIS 





CLYDE LONG STROKE SOOT BLOWERS 
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PORTABLE AIR HEATING UNIT 


This equipment was specially designed and built by 


HEATRAE LTD. for the purpose of drying aircraft components. LOADING 
The unit is built on a portable trolley, and comprises an 40kW. 
electrically driven fan, filter, air heater, control panel and TEMPERATURE OF AIR 
a flexible air delivery hose. The trolley is equipped with ae 


hand-jacks to ensure stability in operation. 














Specialising in the design and H 
manufecture of Electrically Heated D 


Equipment for all Industrial 


purposes. NORWICH - NORFOLK - NOR 29A - ENGLAND 


Telephone ;: NORWICH 25131 Telegrams : HEATRAF NORWICH 
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DID y 
MIS 
T ES 


COLLET & 
ENGELHARD 


Horizontal 
Boring 
and 
Milling 
Machine 


















r 








The types BFf and BFfb are 


Series 75, 85, 100 the conventional universal boring 
machine. The sturdy designs of 


the 3-way bed (or 5-way) and central 

New machines designed to meet the most vertical wall gives greater rigidity in the 
transverse plane. 

exacting demands. New features include 
the provision of three types of Spindle 
Head giving the operator greater variety 
for milling and cutting operations. Many 
modern special attachments can be added 


to increase the efficiency of the machine. 





WICKMAN © LIMITED 


FACTORED MACHINE TOOL DIVISION, FLETCHAMSTEAD HIGHWAY, COVENTRY 
Telephone: Coventry 74321 


FIO 556 


Enter No. 551 on reply card 




















56 Sept. 30,1969 THE ENGINEER 


NICKEL ALLOY STEELS 


ensure reliability in 
reciprocating units 







Lockheed hydraulic pumps, made by the 
Automotive Products Company Ltd., 
Leamington, have a world-wide reputation 
for reliability in the aircraft industry. 
They are used to actuate flying controls, 
landing flaps, whee! brakes and 
undercarriages. Constructional 
materials are an important factor 

in achieving reliability in the normal 
1000-hour period of operation during which, 
running at 3000 r.p.m. the plunger operates 
174,000 000 times. To withstand the wear 
associated with reciprocating units, the three 
per cent nickel case-hardening steel 

4815 (En33) is specified for the cylinders. 





The benefits to be gained from the more highly 
alloyed case-hardening nickel steels, such as EN 33; 
EN 34; EN 36 and EN 39 include ease of heat- 


treatment, minimisation of processing distortion, 
and general reliability. 


ARE GIVEN BELOW: 


TYPICAL CORB MECHANICAL PROPERTIES OF ' 
MOTING FLANGE 











Please send for our publications entitled, ‘The Mechanical Properties of 





























ize meat recatment | BANMGe | Comeanon ) ee Nickel Alloy Steels’ and ‘The Case Hardening of Nickel Alloy Steels’ 
14" dia. | Ol quenched 960°C. 56-3 21-5 83 
2, sLathongg MOND NICKEL 
2” ia, | Oil quenched 860°C. 47-2 20 7) 
Water quenched 760°C. & 
THE MOND NICKEL COMPANY LIMITED, THAMES HOUSE, MILLBANK, LONDON, oe 
TGA 25 





Enter No. 561 on reply card 














Good water is priceless... 
yet it costs so little! 


Good water, for industrial processes and product manufacture, is priceless. 

Yet it costs so little when supplied by the Accelator, the water treatment system made by 
Paterson. For the Accelator gives an unfailing supply of soft, clear, colourless water 

with supreme economy of operation. Besides such economical operation, the Accelator has 
these other money-saving features : smaller tank work * low-cost installation ° 

automatic operation * reduced retention time. All of them make the 

cost of Accelator good water something you should know more about : 

as indeed you can by writing for details. 











THE PATERSON ENGINEERING CO. LTD. 129 KINGSWAY, LONDON, W.C2 
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ELECTRICITY SUPPLY AND RESEARCH 

The annual reports of the Electricity Council and of 
the Central Electricity Generating Board for the year 
ended March 31, 1960, were published last week and 
some of the salient points are summarised on page 557 
of this issue. As engineers, we are mainly interested in 
those sections of the reports that deal with the develop- 
ment of generating and transmission plant and systems 
and research on these matters. The Board’s plans for 
the development of generating plant are certainly im- 
pressive. There are on order a number of single-shaft 
generating units of 275 MW as well as twin-shaft 550 
MW sets for steam conditions of 2300 pounds per square 
inch and 1050-1050 deg. Fah., with reheat. Sets such as 
these can be regarded as standard plant for the future, 
as Sir Christopher Hinton, chairman of the Board, pointed 
out at a press conference last Tuesday. More recently 
orders have been placed for two 375 MW generating 
units to Operate at a super-critical steam pressure of 3500 
pounds per square inch and a temperature of 1100 deg. 
Fah., with reheat to 1050 deg. Fah. At the same time in- 
vestigations have shown that a single-line turbo-generator 
of 500 MW capacity is practicable. These interesting 
technical developments are justified by the prospects that 
they offer for reducing capital costs. In the case of the 
super-critical sets the gains are expected to be only mar- 
ginal. Indeed the capital costs will be only slightly 
greater than those of the “standard” sub-critical sets, but 
the difference will be more than offset by a gain in 
thermal efficiency and, therefore, in running costs, pro- 
vided that the super-critical sets can be used for base 
load operation. Well within their lifetime, however, these 
stations containing super-critical sets will become less 
economic for base load operation than will the latest 
nuclear power stations then coming into service. The 
former stations will then be relegated to peak load 
operation and for such conditions may well be less 
economic than the earlier “standard” sub-critical sets. 
Nevertheless, the super-critical sets are being ordered now 
because, as Sir Christopher explained, they are the next 
logical step in technical advancement and because ex- 
perience with these advanced techniques will help British 
manufacturers in their export markets and, we feel, 
may do something to relieve the sense of frustration re- 
sulting from the slowing down of the nuclear power 
programme. Such, briefly, are the foreseeable limits of 
engineering development on the generation side, as re- 
flected in the manufacturers’ order books today. 

Turning to research, which is the responsibility of the 
Electricity Council but is, in effect, managed by the 
Central Electricity Generating Board, we warmly wel- 
come the expansion of the total effort as described in the 
annual reports. Before the reorganisation of the elec- 
tricity supply industry, nearly three years ago, research 
was like “Cinderella”, a poor thing, full of promise, but 
rather neglected, if not actually down-trodden. It is 
encouraging to learn that under the new regime, the total 





strength of the research staff has been trebled. The total 
cost of research has risen from £1,250,000 in 1958-59 to 
£2,250,000 in 1959-60 and will soon reach a figure of 
£3,200,000. These sums are but a small proportion of 
the supply industry’s total revenue of £537°8 million but 
they represent a fair slice of the working surplus of 
£26,659,520. Moreover the figures of direct expenditure 
do not tell the whole story, for the supply industry 1s 
a major contributor to the resources of the Electrical 
Research Association. On the other hand the supply in- 
dusiry, as was acknowledged in the C.E.G.B. report, 
benefits directly from much of the research work that is 
financed privately by the electrical and allied manu- 
facturers. 

Indeed, irrespective of the total research expenditure, 
it seems to us that there is room for manoeuvre towards 
even closer collaboration between the three partners in 
the electrical industry —- the supply side, the manufactur- 
ing side and the E.R.A. For example the supply industry 
might consider the possibility of establishing a switchgear 
testing station where large high-voltage circuit breakers 
could be tested on the main supply network. British 
supply engineers would probably throw up their hands in 
horror at such an outrageous suggestion—-for they regard 
the Grid system, closely-knit, heavily loaded and delicately 
balanced, as scarcely suited to such severe misuse as the 
deliberate application of short circuits: the effects of 
inadvertent faults on the system cause them enough head- 
aches! Perhaps the idea (which could be regarded as 
an extension of experiments done at Cliff Quay power 
station a few years ago) is unworkable or at best un- 
economic. But if such a scheme could be devised for 
full-scale testing it would help manufacturers and the 
Board by proving the rupturing capacity of the very 
large circuit breakers of the present and the future. It 
would certainly add also to existing knowledge of the be- 
haviour of the Grid system under fault conditions! 


ROAD RESEARCH AND THE NATIONAL ROAD 
PROGRAMME 

The annual report of the D.S.I.R. on road research* 
for 1959 has just been published. Let us take some 
of the main arguments, on the national scale, from 
this report. First of all, traffic is increasing even 
more rapidly than has been predicted. The rate 
of increase was 12 per cent between 1958 and 1959. 
It was 6 per cent in 1954, and from this raté a 
doubling of traffic by 1963 was then estimated. The 
Board states, with characteristic moderation “ . . . if this 
rate is maintained, estimates of future traffic will once 
again need drastic revision. The problem of coping with 
existing traffic and providing for its future increase, there- 
fore, threatens to become even more urgent than we 
foresaw in 1954. In this connection we were impressed 
by the Laboratory’s finding, reported to the Highway 
Needs Conference in 1957, that 25 per cent of the traffic 





*Road Research, 1959, D.S.L.R., H.M. Stationery Office, Price 7s 
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of the country is carried by | per cent of the roads. A 
reasonable deduction from this observation is that the 
contribution that could be made to the relief of conges- 
tion by a system of urban and rural motorways capable 
of carrying large volumes of traffic might be out of all 
proportion to their length and cost. There are obvious 
difficulties to be faced in urban areas, but the contribu- 
tion possible from motorways deserves serious study in 
relation to the traffic for which provision has to be made 
now and in the future”. This line of argument will not 
be new to readers of THe ENGINEER. The surprising, 
yet real fact that such a small percentage of the road 
system carries such an appreciable proportion of the 
traffic has been emphasised in these Leader columns 
before, and the same conclusions drawn. We risk another 
repetition to suggest, again, that a map delineating that 
important | per cent, and a schedule of the road improve- 
ments contemplated thereon, would be a useful commen- 
tary on the road programme. Some equally significant 
figures, complementary to those just quoted, are given in 
the Director’s report. After giving formulae for estimating 
vehicle operating costs in which speed and cost are the 
variables, he says “The costs given above may be used 
to estimate the total cost of congestion, defining this as 
the difference between total cost at present estimated 
speeds and total cost at what might be regarded as 
reasonable speeds. Present average speeds are estimated 
at about 20 mile/h in urban areas and 32 mile/h in 
rural areas and, assuming reasonable speeds to be 25 
and 40 mile/h in urban and rural areas respectively, the 
estimated cost of congestion in 1958 exclusive of non- 
working time is some £200 million, equal to about 10 per 
cent of total road transport costs on a comparable basis”. 
The size of the problem, and the cost to the community 
of not solving it, are thrown clearly into relief by these 
various figures. 

Turning from the overall position to actual construc- 
tion, some interesting figures are given on the cost of 
building new roads, as follows “The overall average 
estimated cost per square yard lof new road] was £10, 
with a range from £2°5 to £800 per sq. yd. The average 
cost of urban schemes was £15-0 per sq. yd. and of rural 
schemes, £7°5 per sq. yd. Four-fifths of the schemes cost 
between £3°5 and £18°0 per sq. yd. The overall average 
of road work costs excluding costs of land, accom- 
modation works, statutory undertaking and bridges, was 
£50 per sq. yd., with much less variation; nearly 90 
per cent of the schemes had roadwork costs between £2°5 
and £11°5 per sq. yd. The average cost of building the 
foundations and surfacing the carriageway was £2°5 per 
sq. yd. with very little difference between urban and rural 
schemes.” A method of assessing the profitability of road 
schemes has been worked out by the Laboratory, and 
has already proved to be a useful yardstick. Rates of 
return on the capital cost, computed in a similar way to 
the calculations for congestion just quoted, vary from 
380 per cent and 51 per cent respectively for two urban 
intersection improvements to zero for a new by-pass, 
where the diversion of through traffic actually caused a 
loss! In other cases given, rural roads gave returns in 
the range 14-13 per cent, urban streets 14-36 per cent, 
and by-passes 7-16 per cent. This method of assessing 
the economic value of a road improvement is already 
available for general use throughout the country, and its 
existence alone should be enough to prevent gross 
anomalies in capital expenditure on roads. But clearly 
the country is a long way from reaching a satisfactory 
standard of performance with its road programme, both 
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in the overall scale of expenditure and the objectives 
sought, and in the selection and cost of individual 
schemes. 


PRACTICAL TRAINING FOR ENGINEERS 

There is much with which all engineers will agree 
within the covers of a booklet entitled “The Practical 
Training of Professional Engineers” issued recently by 
the Institution of Mechanical Engineers. About eighteen 
months ago there was circulated to a number of mem- 
bers and to the press, a draft document on this subject 
drawn up by a Committee set up by the Council. The 
present document is an improvement upon the original 
document as a consequence of modification to meet critic- 
isms and comments aroused by the first draft. It has 
been especially improved by permitting more flexibility 
in devising training schemes which will meet the require- 
ments of the Institution. But, we suggest, it is still not 
flexible enough. 

We notice that the document still tends to insist upon 
a period of 24 months training in the works, regardless 
of the trainee’s choice of subsequent career. Even for 
budding research workers, though recognition is given to 
the desirability of accepting only very short experience in 
certain departments as satisfactory, it is insisted that they 
shall restore the balance by spending a long period in 
experimental and research departments. Should there 
not be more flexibility here? The Institution already 
excludes men, practical to the finger-tips, but without 
sufficient theoretical ability; is it now to exclude also 
those at the other extreme, who may be termed engineer- 
ing scientists and who, while expanding the bounds of 
fundamental knowledge in the engineering field, are little 
interested in any practical applications of their dis- 
coveries? For to such men works experience has less 
value than it has for other men. 

Rightly enough the document accepts that the time a 
trainee spends in each of various departments should 
depend upon the field of engineering he plans to enter. 
The budding designer, for example, needs a different 
training from that appropriate for someone destined for 
the production side, for the commercial side, for opera- 
tion and maintenance, or for research. Since many 
youngsters will not be sure what they hope to become 
there needs also to be a training scheme giving a 
reasonably balanced experience of all departments which 
can easily be modified if and when the trainee shows any 
particular aptitude or preference. One can easily agree. 
But the document, like its first draft, lays especial 
emphasis on what is termed basic workshop training. 
Whatever the ambitions of a trainee may be, according 
to the document, he must first undergo 6 to 9 months 
“basic workshop training”. Elsewhere it is stressed that 
“the acquisition of skill of hand is not one of the primary 
purposes of a graduate or student apprenticeship . 
Appreciation of skills rather than personal mastery of 
them is sufficient for the professional engineer.” But in 
studying the syllabus for this basic training engineers will 
be struck by its insistence on the acquirement of a sub- 
stantial degree of craft skill in the use of lathes, milling 
machines, grinders etc., and in bench work. It is sug- 
gested, for example, of a particular part to be made on a 
lathe “that the student makes at least six in sequence so 
that he become more proficient .. .” Frankly we cannot 
regard such experience as basic nowadays whatever it may 
have been in that not very distant past when, to quote 
from Sir Alfred Pugsley’s recent presidential address 
to Section G of the British Association, he was advised 
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by the engineer in charge of a drawing office to “keep 
your degree dark, and at all costs avoid letting out that 
it was an honours degree.” Surely in these days the pro- 
duction and manufacturing side of engineering has 
become just as specialised as any other and can no 
longer be regarded as any more basic to engineering than 
is design or research or the development of theory? In 
fact much of what the booklet regards as basic seems to 
us basic only to production processes; with the conse- 
quence that six to nine months experience of it is likely 
to prove both boring and wasteful of time to a budding 
research worker. Even a young man born to be a de- 
signer may find it lacking in interest since what he wants 
to learn about production processes is not how to produce 
something, but what can be produced in a workshop (he 
will discover that nowadays almost any shape in any 
metal can be produced) and how much it costs to do it. 
Appreciation of the costs of manufacturing processes is 
crucial to successful commercial design. It is, however, 
to be learnt, not by the basic training of the document, 
but by experience in the rate fixing and costing depart- 
ments. 

The document contains the remark “It is also hoped 
that many more technical colleges will provide suitable 
workshops and may eventually be able to offer facilities 
for basic training Providing those colleges are 
not asked to follow in full the kind of basic training laid 
down in the booklet they might do the job better than 
any works could do it by concentrating, not on the 
teaching of craft skill, but on the teaching, largely by 
experiment, of the scientific principles of machining 
and several other workshop processes. That kind 
of training would prove invaluable for men destined 
for the production side. In fact we feel that what is 
given special emphasis in the document is no more basic 
to an engineer’s training than is experience in other de- 
partments of the works. We hope therefore, that in 
interpreting the document for the purpose of deciding 
upon the admission of someone to associate membership 
the Council will not turn down a candidate solely because 
he has too little “basic workshop training” provided, of 
course, that the remainder of his training is adequate and 
that some of it has brought him on to the workshop floor 
and into contact with those who work there. 


INDUSTRIAL RELATIONS 

Whilst the proposals made last week by the committee 
set up by the National Union of Manufacturers are 
neither startlingly new nor revolutionary in_ their 
character, it is distinctly heartening, nevertheless, that 
such an eminent organisation has seen fit to devote its 
serious consideration to the improvement of industrial 
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relations. A new spirit in industry is needed, the com- 
mittee says. This is implied in virtually every spoken 
word on the subject of contemporary industrial relations 
and is high-lighted by the recent wave of strikes. The 
speed and changing form of industrial development in 
this century are such that only harmonious and satisfac- 
tory working relations can possibly bring about the re- 
quired results. The committee accepts that it is possible 
that the approach embodied in its report (see page 566) 
may be criticised on the grounds of idealism, but thinks 
it fair to point out — and history, it says, has confirmed 
it that in times of challenge, idealism is a stimulus 
to action. 

Recognising this country’s almost complete dependence 
on industry, the committee, representing all sides of in- 
dustry, considers it to be its duty to the nation to secure 
three objectives: —industrial peace, expanding trade 
abroad and rising standards of living at home. These 
objectives may seem at first to be mere reiterations of the 
slogans of other similarly-minded organisations which 
in the past have exhorted us all to pull together for the 
common cause. But the report goes farther than ex- 
hortation: It tries, in its list of sixteen principles and 
ten recommendations, to “hammer-home” just a few of 
the concepts by which the desired industrial peace can 
be attained, and maintained, if only both sides of in- 
dustry will accept them as cardinal principles upon which 
the foundations of a mutually beneficient system of 
working can be based. 

Though we endorse wholeheartedly many of the 
principles enunciated in the report we would like to make 
special reference to some of them. That trade union 
members must respect their own union is a point which 
has been stressed repeatedly of late years and reiterated 
only recently in a report presented to the Trades Union 
Congress. It remains to be seen whether the recommend- 
ations made in that report can be successfully imple- 
mented. There will always, we are afraid, be the 
occasional “hot-head” who will take action first, and con- 
sult with his union executives only when matters have 
been brought to a head. To the principle that manage- 
ment must clearly define and make known its policies 
and procedures for dealing with all matters directly 
affecting employees at all levels, we would give even 
greater emphasis. The casual remark overheard on the 
shop floor, probably completely out of context, or the 
unexplained reason for a change in procedure, may be 
the cause of a great deal of unnecessary anxiety. We are 
probably all familiar with the way in which rumours are 
magnified with each telling. Many of the principles 
enunciated in the report are not new, but they lose 
nothing of their value by their age. 





** THE FIRST SUBWAY FOR WATER AND GAS PIPES IN LONDON ™ 


“Our readers are aware that the Metropolitan Board of Works, 
with a view to obviating the expense and inconvenience attending the 
breaking up of the pavement for the repair of mains and pipes, sewers 
and other underground works, determined, in making the new Covent 
Garden approach, to form a subway under the street for the reception 
of gas and water mains, electric telegraph conductors and other matters. 
The construction of this subway in the street commencing at the 
corner of Long Acre, opposite the end of Cranbourn Street, and 
318ft in length, is proceeding rapidly. The arch of the subway is 12ft 
in span and 14 bricks thick ; the headway in centre is 6ft 6in. There 
are side passages to admit of connection with houses. The sewer, 3ft 9in 
by 2ft 6in, is below the road level of the subway. 

“On either side of the subway, at a short distance from it, the vaults 
for intended houses are being formed.” 
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** DENISON’S SUSPENDED WEIGHING MACHINES ™ 

“ Mr. H. D. Denison, of 17, Brunswick Street, Leeds, has patented 
this invention, which consists of machinery or apparatus to be hung 
on to the chain of a crane, Goliath sheave blocks, or other lifting 
apparatus, by which the weight of any merchandise or material may 
be ascertained whilst it is suspended, and the tare of which will be 
indicated by the machinery or apparatus 

** When the apparatus is in operation, the frame is suspended between 
the merchandise or other material to be weighed and the chain of the 
crane or other lifting apparatus, and as soon as the weight of the slings 
or hooks has been compensated for by varying the position of the 
(sliding) weight, and the known weight of the cask or packing-case 
containing the merchandise or other material to be weighed has been 
set off on the taring lever, the weight of the merchandise or other 
material can be ascertained by varying the position of the 
sliding weights. "a 























Commercial Motor Show 


The International Commercial Motor Transport Exhibition held every two years 


by the Society of Motor Manufacturers and Traders opened last Friday at Earls 


Court, and continues until tomorrow. 


We commence below an account of some of 


the exhibits of interest technically. 


HE 1960 Commercial Motor Show is the 
Benes ae for the appearance of a number 
of new vehicles, some of which have already 
been announced and described in these pages 
To a conspicuous extent, the new models were 
basically rearrangements of familiar com- 
ponents, even in the cases of manufacturers 
who do build their own engines, trans- 
missions, and other major sub-assemblies, 
but in some cases the redesigning had been 
extensive. 

Low-height double-deck buses are appear- 
ing in increasing numbers, a new announce- 
ment at the show being the Daimler “ Fleet- 
line.”’ This follows the trend of America and 
continental Europe toward the rear engine 
position, and in fact has a strong resemblance 
to the Leyland “ Atlantean ”’ in its original 
form. It differs from the earlier vehicle, as 
our illustrations show, in that the engine and 
gearbox are separated by the drive to the 
wheels, rather on the same lines as in small 
vehicles with independent suspension. The 
drive goes to a cranked axle with the differen- 
tial at one end of it, in the manner of the 
front-engined low-height buses. The gearbox 
is an epicyclic box with the power entering by 
a small-diameter shaft running right through 
the sun wheels to the far end, and is called 
** Daimatic ’’; it is controlled automatically 
by the widely used C.A.V. electric control 
of the air motors. It can be seen that this 
additional mechanical complication of the 
gearbox has the advantage that the propeller 
shaft does not have to cross the main chassis 
side member. In other respects the “ Fleet- 
line ’’ is conventional, with beam front axle, 
leaf spring suspension, pneumatic brakes, 
and manual steering. 

Perhaps one of the most significant features 
of the “ Fleetiine ” is the choice of power 
unit. It is exhibited with a 8-6 litre Daimler 


engine and, as our illustration shows, this 
proved 


unit compatible with transverse 





installation, largely because the timing train 
is at the flywheel end. However, the auxiliary 
output at the drive end runs at camshaft 
speed, and to allow the alternator to run fast 
enough to charge at idling it had to be driven 
from the opposite end of the engine and 
mounted remote from the remaining ancil- 
laries on the front face of the unit; the 
cooling water system also became com- 
plicated, with not only three pipes but also 
the pump drive shaft extending from one end 
of the engine to the other. The choice of 
this unit 1s the logical consequence of the 
effect to which attention was drawn at the 
last exhibition, that in duties involving much 
light running and idling particularly signifi- 
cant savings in fuel can be made by using a 
small engine with a supercharger that works 
only under load, e.g. a turbocharger. Now, 
however, the Daimler Company, Ltd., has 
no interest in the B.S.A. (now C.A.V.) 
turbocharger, and to obtain comparable 
economy with a normally aspirated engine a 
design of extreme efficiency, the Gardner 
6 LX, has been standardised. 

Another and more unusual rear-engined 
vehicle on show was the “ Autotanker ” 
built by Thompson Brothers (Bilston), Ltd., 
for the carriage of liquids in bulk at high 
speed. It is of integral construction, the 
4000 gallon aluminium tank forming a 
girder of great strength, particularly in torsion, 
and it is therefore remarkable that it uses the 
running gear of an eight-wheeled truck, the 
Leyland *“* Dromedary.” This chassis differs 
from the familiar single-drive “ rigid ~ 
four-axle vehicle in that the fourth axle is 
driven and that the engine is mounted at the 
back of the chassis, as on an “ Atlantean ” 
this arrangement yields a far more quiet and 
roomy cab, and on this vehicle the cab has 
been finished particularly thoroughly. The 
windows open only to the extent of the side 
panels sliding forward to allow the crew to 
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reach or look out ; however, the doors open 
inward, so in hot weather additional ventila- 
tion could be effected by opening them. 
There is also a heating and ventilating 
system, the cab being double skinned to cut 
down the amount of heat to be piped forward 
from the cooling system. The electric wiper 
motors are inside the cab and the shafts end 
inside the peak above the windscreen, the 
arms working through slits in its lower face, 
while because of the curvature of the screen 
only the inner end of the blade sweeps the 
full arc. The steering has a Westinghouse 
pneumatic servo in which a linkage on the 
second axle steering gear actuates the control 
valve, and this arrangement should result in 
the steering wheel, which is solidly connected 
to the leading axle, having the feel of a pure 
manual gear, even if the forces are much 
reduced. In fact, a very large amount of 
free play is present in the steering. The 
front axles only have air suspension in the 
form of bellows above leaf springs. The rear 
suspension on the vehicle exhibited had two 
leaf springs for each axle with load balancing 
by a rocking beam between the springs, but 
since this geometry, which tends to load the 
driving axle going forward on a normal 
single-drive vehicle, will tend to unload the 


driving wheels when going forward, the 
* Dromedary ™ specification lays down that 
the suspension shall be non-reactive. While, 


as indicated above, the greater part of the 
vehicle is of light alloy, aluminium N.S.6, 
the cab and the very deep engine cowling are 
of glass fibre reinforced plastic. 

The principle of placing the engine adjacent 
to the driven wheels is carried a stage further 
in a new Dennis vehicle, the “ Vendor,” 
which has front wheel drive. It contrasts 
with the Tempo 1500 that was exhibited at 
the last show in being normal control with 
the engine, a 2260 c.c. Standard diesel, under 
a bonnet in front : thus there is unrestricted 
passage from the driving position to the 
*shop.” The rear suspension being in- 
dependent (by trailing arms supported on 
rubber springs) there is a low flat floor on the 


chassis of “Cor Ten” steel The front 
suspension, like that of the Tempo, is by 
transverse leaf spring with short broad 


wishbones taking out the braking forces : 
the steering is by two long track rods meeting 
at a slave arm in the centre of the vehicle. 
Appropriately for a vehicle expected to be 


(Left) A ** Ficetline "’ chassis : the axle drive is on the input (near side) end of the gearbox, and the propeller shaft runs straight forward to the right hand side 


of the dropped axle. 


at camshaft speed. Note the step-up drive to the alternator. 


(Right) The Daimler engine, with the timing train at the drive end, adapts readily to transverse installation : the jack shaft to the fan runs 
In the foreground is the actuator of the hydraulic accelerator control 
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The ** Autotanker *’ is of integral construction, using the mechanical assemblies of the Leyland ** Dromedary,”’ a rear-engined single-drive eight-wheeled chassis 
intended for over-the-highway use in applications where height is more critical than length 


handled by a tradesman rather than a 
professional driver, there is a three speed 
gearbox with synchromesh on all forward 
ratios ; the gearbox and final drive are 
designed to handle considerably larger outputs 
than those of the Standard diesel and petrol 
engines specified for the “ Vendor,” since 
the front wheel drive arrangement lends 
itself particularly well to use with a hori- 
zontal engine. 

An announcement of some significance 
was that one of the manufacturers who, in 
the time of the 20 m.p.h. limit, specialised in 
the lighter vehicles has now extended its 
range up to the legal maximum with a two- 
axle vehicle of 14 tons gross. This vehicle 
is the Dodge 9 ton truck, which was exhibited 
as a chassis of extreme (17ft 9in) wheelbase 
with three propeller shafts. Whereas the 
smaller vehicles have hydraulic brake systems 
with servo assistance, the 9 ton model has 
an “ air over hydraulic ’ system in which the 
integrity of both the compressed air and 
the hydraulic circuits is necessary for any 
brake to respond to the pedal. The hand- 
brake incorporates a variable ratio mech- 
anism, illustrated, which, when properly 
adjusted, gives a high-geared movement for 
taking up the shoe clearance and a high 
leverage for holding the vehicle 


Mell] 


(Left) The ** Vendor ” 
trailing arms, showing the rubber spring : 
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is a front-engine front-wheel-drive chassis with a low flat floor : 


The Dodge models have a large number of 
different engines, comprising the C.203 and 
C.305 Perkins engines with respectively four 
and six “ Aeroflow * combustion chambers, 
the new Perkins Six 354 of 112 h.p. at 
2800 r.p.m. (see also below) and the Leyland 
** Comet ” 0.350 and O.375 engines of 105 
and 110 h.p. at 2200 r.p.m. For the legal 
maximum vehicle, however, the only engine 
available is the 110 h.p. Leyland, followed by 
a five-speed David Brown gearbox and an 
Eaton two-speed axle 

Also in the Dodge range is a six-wheeler 
for a gross vehicle weight of 36,000 which has 
a thoroughly unusual rear suspension attri- 
butable to the York Trailer Company, Ltd 
This rear bogie we illustrate ; the trailing 
wheels are carried on independent trailing 
arms, and these arms project forwards to be 
supported by very long shackles from the 
back of the rear springs. A very interesting 
detail is the bracket joining shackle to spring ; 
to avoid having the leading end of the arm, 
and hence the distance between the rear 
wheels, very long, it is necessary for much 
more than half the weight on the driving axle 
to be supported by the shackles, and this is 
achieved without modifying the spring by 
laying the bracket along the top leaf in front 
of the eye. The conversion will lessen the 





the chassis is of alloy 


suspension is independent all round. 


load on the spring but increase its deflection 
for a given movement of the chassis, so that 
the spring frequency and roll stiffness will be 
virtually unaltered ; however, the geometry 
is such that the greater part of the cornering 
forces will be developed by the less strongly 
located driving wheels 

Somewhat smaller in both gross weight 
and engine size, but considerably more 
powerful with 120 b.h.p., is the Mercedes- 
Benz truck of 13 ton gross vehicle weight 
that is now available in this country ; its 
engine, the OM 321], is governed at 3000 r.p.m 
and has a maximum brake mean effective 
pressure of 112 Ib per square inch. Apart 
from its pre-chamber engine, the Mercedes 
is in fundamentals akin to a British vehicle, 
but the detail design is often different. A 
conspicuous example is afforded by the 
electrical equipment ; all British vehicles are 
restricted to axi-symmetric headlamp op- 
tiques, whereas the German vehicle has the 
lenses shaped to conform with the contours 
of the cab. Other obvious differences are 
that the control for the two speed axle is 
mounted under the steering wheel (since a 
synchromesh gearbox is fitted, it is presum- 
ably assumed that upward changes will be 
rapid), that an exhaust brake is standard, and 
that the tipper has a differential lock. A 





(Right) One of the ** Vendor * 
steel, the members being formed simply by folding 
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One of the three standard chassis for the Dodge 9 ton truck is this version of 
17ft 9in wheelbase, capable of affording 24ft llin of body space. 
flitch plates strengthening the wébs of the chassis over the centre section 


ratchet handbrake is provided, which seems 
extremely coarse compared to those on 
British heavy vehicles, and on the normal 
control chassis it is applied by an “ umbrella 
handle,” protruding from the front bulkhead, 
which must be twisted for the ratchet to be 
released with a forward push. 

An example of unorthodoxy in 
pension was afforded by an articulated tanker 
on the stand of Yorkshire Engineering & 
Welding Company (Bradford), Ltd. This 
outfit had a Guy “ Warrior’ four wheeled 
tractor with air suspension of the rear axle to 
accommodate the large variations in load 
applied by the fifth wheel ; as our illustration 
shows, the suspension is very similar to that 
of the “ Victory ”’ single deck bus chassis 
that was illustrated in our account of the 
previous show. The trailer is attached to the 
“ Warrior "’ by a coupling with two degrees 


sus- 


of freedom only, i.e. yawing and pitching of 


the tractor ; in roll it is rigid with respect to 
the tractor. The trailer, however, has a rear 
suspension of extremely high roll stiffness, 
a straight axle being located by long parallel 
arms clamped to it and supported at their 
rear ends by air springs. The effect of giving 
the trailer no freedom to roll at either end 
would appear to be that all the rolling 
moments on both tractor and trailer will be 
transmitted back to the trailer wheels, so 
that instead of the trailer cutting in it will, 
at high speeds, swing out. 


A marked contrast to the “ Warrior” on 


the Guy “ Wulfrunian ” chassis for low-height 





buses 1s the method of 
locating the rear axle, 
by a trailing wishbone 
to the centre of the 
crank and two trailing 
arms to the tops of the 
final drives: the 
geometry places the 
rear roll centre at the 
bottom of the axle, 


Notice the 


while that at the front 
is Close to ground level 
because of the short 
and long arm front 
suspension, so that it 
is solely by virtue 
of the inherent roll 
stiffness of an indepen- 


dent suspension that 
the lateral toppling 
requirement is met. 


A trailer exhibiting particular refinement 
was displayed by Cranes (Dereham), Ltd., in 
the shape of a drop frame eight-wheeled 
trailer for 45 ton loads at 12 m.p.h. or 65 ton 
loads at 5 m.p.h. The wheels have 16-00 
20in tyres of 24 ply rating, and those at the 
back have “ zed” axles to spread the load 
over a larger area of road ; the axles still 
pivot about fore-and-aft axes, so that braking 
does not upset the load balancing. Another 
feature which has been patented by Cranes 
is a disc brake which is, reasonably enough, 
driven at its outer edge and which also in- 
corporates an extended rim to act as a heat 
sink and radiator (or convector); these 





The 9 ton Dodge has a variable ratio mechanism in the 
handbrake linkage : in this picture, it moves from 
right to left to apply the brake 


features are essentially compatible, since the 
stresses set up by the temperature differences 
are compressive and do not precipitate crack- 
ing, particularly in cast iron. The friction 
material occupies a large arc and, as our 
drawing shows, because the caliper is on the 
inside of the disc the actuating force can act 
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at the centroid of the area. The operation 1s 
essentially mechanical, the axial movement 
being generated by a four-start Acme thread 
at the cool end of the actuating shaft, so that 
the effects of heat soaking back through 
friction material into the mechanism are 
minimised. The compactness of this brake 
is evident in our photograph ; in assessing it, 


it should be recalled that each wheel carries 
up to 10 tons, and that there is no relief of the 





The normal control Mercedes has a wide bonnet which seals on to a bulkhead 
round the radiator, so that hot air cannot reach the engine intake. 
push-pull-twist rod of the ratchet handbrake 


Notice the 


brakes by returning power to the transmission 
as On a prime mover. 

This year’s exhibition was important as 
the first appearance in this country of a 
turbo-charged two-stroke engine for vehicle 
use; Fodens, Ltd., displayed an |1 cubic yard 
heavy duty dumper with the Mk. IV version 
of the FD6 engine and an air-to-air inter- 
cooler. The installation is superficially 
straight-forward, the Roots blower being 
retained since it is necessary for starting and 
because it also renders the control of the 
engine much simpler; in its absence the 
air flow would depend on turbine speed 
rather than crankshaft speed, and matching 
fuel to air flow could not satisfactorily be 
executed by conventional fuel systems. The 
positive displacement blower has, however, 
been reduced in size, and above 1900-2000 
r.p.m. at full load the blower generates 
mechanical power. Experiments showed that 


the best performance was obtained with the 
C.A.V. turbo-charger, and the largest one 
original 


at present available (the B.S.A. 





The Crane disc brake occupies a very restricted space 
inside a 20in wheel carrying 10 tons 
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SECTION AA 


Disc brake incorporating heat sink and fitted within 20in wheel 


100/200—-see page 296, August 30, 1957) 
matches the engine low in the speed range ; 
the speed for maximum torque has in fact 
dropped from 1500 r.p.m. to 1470 r.p.m., 
while the maximum torque has increased 
50 per cent, from 365 Ib feet to 550 Ib 
feet. The maximum torque developed is 
dictated not by the charge density, which is 
1-9 times atmospheric—2-1 has _ been 
used in experimental engines—but solely 
by the onset of secondary injection with the 
existing fuel system ; it is at present not 
known what the maximum brake mean 
effective pressure available from the com- 
bustion system may be. To relieve the engine 
of high cylinder pressures due to the com- 
pression of unnecessarily large quantities of 
air, a valve set to open at a pressure of 45in 
Hg recirculates air from the inlet port belt to 
the Roots blower intake ; this valve opens 
only near the maximum torque point and, as 
indicated earlier, at higher speeds the 
pressure rise through the blower is negative. 
Because of the large amount of scavenge air, 
the turbine temperature is very modest, 
reaching only 650 deg. Fah., but to prevent 
the turbine speed going above 68,000 r.p.m. 


the governed speed has been reduced from 
2400 r.p.m. to 2200 r.p.m. (this would not be 
necessary in an application which did not 
allow the engine speed to surpass the maxi- 
mum power speed); nevertheless the peak 
power has risen from 150 b.h.p. to 210 b.h.p 
Matching for a high degree of supercharge at 
low speed accentuates the problem of control 
in transient conditions, since the driver ts 
likely very often to go from zero to full torque 
at such speeds, and the change in air flow 
involved in large ; if the fuel rate is changed 
abruptly to the full load value, over-fuelling 
will be evidenced by smoking. Consequently 


the fuel pump must have some feed-back of 


air flow, and our illustration shows that the 
hydraulic governor is furnished with an 
additional device connected to the inlet belt 
by a pipe. 
the engine has as yet been published, but at 
the maximum torque speed the consumption 
curve has its minimum value of 0-40 Ib 
b.h.p./hr, rising to 0-425 Ib/b.h.p./hr at full 
power, presumably because the intercooler 
loses effectiveness and increases in pressure 
drop with increasing flow as well as because 
of increasing friction losses ; at low speeds 


Only the full load performance of 


consumption more sharply, partly 
because the torque decreases rapidly to as 
little as 450 lb feet at 1000 r.p.m 

this being an unavoidable characteristic of 
the boost-sensitive fuel system. Both turbo- 
charger and fuel system are supplied by 
C.A.V., Ltd., while Coventry Radiator and 


rises 


Presswork Company, Ltd., manufactured 
the air-to-air intercooler ; it is brazed up 
from aluminium and resembles a_ water 


cooler, having flat rectangular tubes joined 
by secondary surfaces—-within the tubes 
interrupters maintain turbulence. At the 
design point it accepts air at 220 deg. Fah. 
and cools it 110 deg. Fah. with only the flow 
induced by the fan ; the pressure drop is less 
than | lb per square inch. It may perhaps be 
reiterated that this engine, with a power 
output exceeding SO h.p. per litre and a 
maximum brake mean effective pressure of 
over 165 1b per square inch, is installed in a 
vehicle assigned to the very severe environ- 
ment suffered by a dumper, so that the 
advantages of high power from an engine of 
small dimensions and weight (the Mk. IV 
weighs 1420lb complete with intercooler, 
184 lb more than the Mk. III) are obviously 





(Left) A “* Warrior ’’ tractor with air suspension for 
the air springs can be seen. The springs 
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the driving axle : notice that the fifth wheel is stiff in 
ed by the full width of the vehicle in an attempt to ma 


turbo-charged and intercooled, gives 210 h. 
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not considered to be gained at the expense of 
reliability. 
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SPECIFIC FUEL CONSUMPTION 





0-35 DIRECT INJECTION 
3» 0 50 60 70 80 90 100 
PER CENT RATED SPEED 
Full load performance of direct (Six 354) and 


indirect (Six 283) injection engines 


We have been accorded a demonstration of 
this engine in a legal maximum eight-wheeler, 
and in the course of a short run found that it 
does in fact succeed in combining the virtues 
of large and small engines to a remarkable 
extent. This vehicle had a close-ratio trans- 
mission, the usual Foden four-speed gearbox 
with a two-speed gear in series, and the only 
difficulty in driving it lay in realising that the 
changes had to be made far more rapidly than 
with any ordinary engine of such great power. 
Any delay in attaining full torque was too 
short to be perceptible to the driver. 
Naturally enough, braking torque was so small 
compared to forward torque as to be negligible. 
The supercharger emitted no more than a 
quiet hiss, and the noise in the cab was hardly 
greater than usual. The reduced size of the 
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Comparative fuel utilisations with different combustion 
systems 


positive displacement blower was evident in 
two departures from normal behaviour, the 
engine needing to be motored over several 
compressions before running under its own 
power, and being slow to accelerate from 
cranking speed to idling speed ; while the 
engine naturally seemed small if its speed was 
forced right down by, say, starting in second 
gear, it was nevertheless perfectly possible to 
manoeuvre the vehicle on the governor 
without touching the accelerator. 

There was exhibited by Perkins Engines, 
Ltd.. an engine that constitutes a new 
departure for this firm, it being a direct 
injection engine for vehicle use, the Six 


A six-cylinder direct-inject- 
ion Perkins engine 


354. Hitherto Perkins vehicle engines have 
had indirect combustion systems of which 
the advantage was a wide working speed 
range, allowing them to be substituted for 
spark-ignition engines with the minimum 
of modification to the vehicle. However, 
where the engine is specified at the design 
stage, or where utilisation is fairly high, 
it is economic:to obtain the same power at 


lower speeds from a direct injection engine of 


higher efficiency ; a further substantial ad- 


vantage will be improved cold starting. 
Direct evidence of these factors has been 
obtained by the firm by comparing the 


354 D with an experimental engine closely 
the same except for its having an indirect 
combustion system and, to allow higher 
speeds, a shorter stroke—4in instead of Sin. 
The engine characteristics are shown in the 
graph for the full load case ; the direct 
injection engine was set to yield 112 h.p. at 
2800 r.p.m. and the indirect version, the 
Six 283, 119 h.p. at 3500 r.p.m. A second 
graph shows the fuel utilisation achieved 
with the direct injection engine for two axle 
ratios, together with a set of calculated results 
for the indirect injection engine. Although 
it does not appear on these curves, the makers 
expect the direct injection engine to be 
relatively better in applications where the 
duty is light, since at part load the indirect 
engine has disproportionately high pumping 
losses. Although, as indicated earlier, this 
engine is envisaged as better suited than the 
existing engines to applications involving high 
mileages, it is not intended to afford the 
200,000 mile overhaul life associated with 
heavy vehicles, but rather to obtain minimum 
cost per horse power. 

The Six 354 is in many ways an acute 
contrast with the existing Perkins direct 
injection engine, the Four 270 D (see page 
213, February 6, 1959). Although it has a 
much higher speed range, being governed at 


2800 r.p.m. instead of 2000 r.p.m., instead of 


“ 


being nearly “square” it has a bore and 
stroke of 3-87Sin by Sin; this is in order 
that the engine shall be as short as possible 
in order to facilitate fitting it in the same 
space as a petrol engine. For the same 
reason wet liners have been displaced by dry, 
press-fit cast iron liners, since the water seals 
between the cylinders dictate the cylinder 
spacing ; it is interesting to note that in the 
experience of this manufacturer a very thick 
wet liner is not demanded by corrosion 
aggravated by vibration. A further reduction 
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in length could have been achieved by using 
thin-wall steel liners, but this was dismissed, 
partly because of the limited supplies avail- 
able of such liners. 

The combustion system has the same four- 
hole injectors as the earlier engine ; it achieves 
a peak brake mean effective pressure of 
111 lb per square inch at 1450 r.p.m., this 
being the smoke limit. As indicated above, 
the maximum speed is dictated by mech- 
anical durability. The “DPA” pump 
employs timing variable with speed, but light 
load advance is found not to be necessary. 
An interesting detail of the fuel system ts 
that the pump shares with the lubricating oil 
pump a shaft driven through a 2:1 worm 
and wheel from an engine-speed auxiliary 
shaft, which is provided in order that the 
exhauster or compressor may be smaller 
than if run at camshaft speed ; since the life 
of the fuel lift pump will be shortened if it is 
run at engine sjeed, it is driven from the 
camshaft and mounted on the opposite side 
of the engine, below the exhaust manifold. 
Since access to it is difficult, it has no drain 
plug, this being a detail in common with the 
pioneer engine. Other features of the con- 
struction are that the tappet cover can be 
fitted with the oil filler at either end, and 
that, to reduce the the rocker shaft 
pedestals are formed by sintering. It 1s not 
possible to tighten the cylinder head nuts 
with the rocker gear in place. 

( To be concluded ) 


cost, 


Basic Road Statistics 


THE 1960 edition of * Basic Road Statistics ~ 
has now been published by the British Road 
Federation, Ltd., 26 Manchester Square, London, 
W.1. (Price 1s.). The booklet records that in 
1959 expenditure on the roads in the United 
Kingdom was £166» 10°, while the total motor 
taxation was £564. 10°; the cost of road 
accidents, estimated at £219» 10°, exceeded the 
expenditure. So also did the value of vehicle 
exports, at £378 «10°. A table of casualty 
figures shows that while the total of deaths has 
altered little since 1928, the number of injuries 
has roughly doubled ; the increase lies wholly 
among vehicle users, pedestrian casualties being 
less than in the pre-war years. Meanwhile the 
consumption of motor fuel has increased three 
and one-half times, indicating a somewhat 
larger increase in vehicle miles 

Domestic goods transport is now by road for 
45 per cent of ton-miles, with water transport 
around the coast contributing 20 per cent and 
inland less than | per cent 
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The Tuned Damper and its Vector 
Diagram 


By G. S. PIDD, B.Eng., A.M.I.Mech.E., A.M.1.Mar.E.* 


The following vector methodt deals with viscous torsional vibration dampers which 


are tuned by means of an elastic connection. 


Into this category can be placed 


rubber dampers and steel spring dampers running in oil, although if the spring 
stifiness varies with amplitude, its most unfavourable value should be investigated. 


HE spring stiffness and damping constant 
to give optimum conditions for a 
damper flywheel of given relative inertia 
have been obtained by solution of the 
equations of motion. This is a rather lengthy 
process'; moreover, due to variation of 
viscosity and spring stiffness in manufacture 
and under service conditions, it is difficult for 
optimum damping to be obtained and 
maintained within exact limits. 

Notation.—A tuned viscous damper con- 
sists of a loose flywheel of moment of inertia 
J, |b in units, having a specific vibratory 
amplitude of (+)0, radians at a circular 
frequency of p. radians per second. This 
flywheel is driven from a hub fixed to the 
crankshaft, having a specific amplitude of 
8», partly by springs of combined torsional 
stiffness C lb inches per radian and partly by 
a viscous connection having a constant of 
k lb inches per radian per second relative 
velocity. The torsional vibration of order n 
is forced by the harmonic torque 7, of the 
engine cylinders, which have a vector sum- 
mation of 2B, for this order of vibration. 

BUILDING UP THE VECTOR DIAGRAM 

Typical amplitudes 6, and 6» are shown in 
Fig. 1, together with their relative phase- 
angle, ¢. 


RELATIVE TWIST IN 
SPRING 
= (6,-6,) 












INERTIA TWIST 
Fig. 1 
The component of spring twist due to 
inertia torque, i.e. the inertia twist 
Jrp* 9, 
Cc 


* Lloyd's Register of Shipping 
tProvisional patent applied for 





acts in the opposite direction to 6. 
The damping torque 


laa, 
acts at right angles to the relative twist 
(6,—0y), giving rise to the damping twist 
in the spring of 


PCr a, ) 
Cc 
also at right angles to the relative twist (see 
Fig. 2). 
The spring torque C (6, 
with the relative twist (6, 


8») acts in phase 
Op) (see Fig. 2). 


DAMPING 
TWIST 





Fig. 2 


The total damping and spring twists equals 
the inertia twist and this is the diameter of a 
semi-circle which passes through the end of 
6”, having %, at one end of the diameter. 
The centre of the semi-circle is obtained by 
producing the right bisector of (0,—6,) 
to cut 6, and the vector diagram is obtained 
(see Fig. 3). 

It will be seen that this is a combination 
of the vector diagrams for propeller damping? 
and the viscous damper.* 


DESIGN OF THE DAMPER 


The proportions of 6» and 6, given in 
Fig. 3 enable the properties of the vector 
diagram to be investigated. The damping 








INERTIA TWIST 


Fig. 3 


effect of the damper is now evaluated in terms 
of J; and 6». 
The energy absorbed per cycle : 


m x (friction relative angular dis- 


placement. 


torque) 


rt kp; 6) (6, —Op). 
=x 2x Cx (area of the triangle inscribed in 
the semi-circle). 
J,p*0 
mx C (Opsin¢) w- .. 
x (Op sin ¢) x (J,p*6z). 

It will be seen that the damper is more 
effective when ¢=90 deg. If, to facilitate 
evaluation, the angle subtended by 6» at the 
centre of the semi-circle is 45 deg., then 


(see Fig. 4) 6,=(1-+ V 2)0p=2-4140» and the 
= 2 
<~¢. 
4/4, 
"lh 
(+ Py? 
Petits i 
a ™ a. 








_ 10, (1+ J2) 
Fig. 4 


energy absorbed per cycle =2-414xJ,p*6,*. 

[For comparison, the energy absorbed per 
cycle by untuned viscous damper under 
optimum conditions = 4~J,p*4».] 

If the actual amplituae of the hub is 
6,.x radians, equating the energy absorbed 
by the damper to the work input from the 
engine for an order of vibration n, 
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2:414xJ pO p*x* ="T,, 2B, x 
___ Tr Ba _ 
*"2-414J_pOp * 

Thus, the minimum value of J; is obtained 
in terms of the admissible amplitude of 
vibration and should be from about one- 
tenth to one-twentieth of the sum of the 

engine inertias. say 

The diameter of the semi-circle is 


Ji p*9, 
—T 


and equals 220, for the above typical 
example. 


Therefore, 
Jp; Jip*%r / = 
r. G (1+V2)=2V2 Or 
C=0-854J),p*. 
Similarly, 
k=0-414 ©. 
P 


VERIFICATION OF DESIGN 


The actual amplitude and phase of 6, and 6, 
can subsequently be measured from the 
prototype damper and used as above to find 
the values of C and k which have been 
obtained under working conditions. If, then, 
for example, it is proposed to change the 
value of C (or investigate the effect of a 
change in p) the vector diagram is con- 
structed by setting down to scale vectors 


Jrp'0, 
(new C) 





and “ 
_ kph 
(new C) 


as shown in Fig. 5. 


kpe, 
ae 
6; 














For this 9, can be put tentatively as one 
radian in the first instance. 


The end of 
(“2 ) 


is joined to 0 and a semi-circle drawn on 
this line to cut a semi-circle drawn on 


Jp, 
Cc 


at a point which is the end of the vector 8». 

6; can now be evaluated in terms of 6, 
and the new value of work per cycle calcu- 
lated. 
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Hydrodynamic Drag of a Shallowly 
Pitted Surface 


By J. R. D. 


HE hydrodynamic drag of a ship increases 

fairly steadily as marine organisms such as 
barnacles grow on the hull, and simple rules 
for this increase have been suggested, e.g. 
the Admiralty rule of 4 per cent increase per 
day. In the first few days after docking and 
repainting it is sometimes found, however, 
that a much more rapid increase in drag 
occurs which cannot be attributed to the 
growth of barnacles. Telfer (1929, 1955) has 
suggested that the drag, at a constant speed, 
is proportional to the square root of the time 
after docking, a typical ship giving a 5 per 
cent increase in twenty-five days. One 
possible reason for this initial high increase 
of drag is a cracking or flaking of the surface 
of the paint on the ship’s bottom. Flakes of 
paint falling from an otherwise smooth sur- 
face will leave a number of shallow pits of 
depth equal to the thickness of a paint layer, 
perhaps of the order of 0- 1mm. 

The drag of pitted surfaces has been 
investigated by Minton and Francis (1958) 
using pits whose diameters were from 2-3 to 
84 times their depth, and which occupied 
35 per cent of the total area of the surface. 
These surfaces proved to be very rough aero- 
dynamically and so gave a large drag force. 
It might be supposed that a flaked paint 
surface, with pits both shallower and less 
frequent than those of the previously tested 
surfaces, would produce a smaller drag. An 
experiment has therefore been carried out in 
the Civil Engineering Laboratories of Imperial 
College to determine if these shallower pits 
could produce a drag large enough to explain 
the observed initial increase of ships’ drag. 

In view of the complicated causes of paint 
flaking, such as _ ships’ vibration, changes of 
salinity and temperature, and wave action, 
it is difficult to make a flaked paint surface in 
the laboratory, so an analogous, idealised 
surface was used. This was made by 
completely covering the bore of a pipe with 
a paper liner made of tape 0- 10mm thick and 
1-8cm wide, which had been used in a digital 
computer, and so had a pattern of holes 
punched in it. There were on the average 5-5 
holes of 1-75mm diameter and 2-7 holes of 
1-Omm diameter in every square centimetre 
of paper, so that about 14 per cent of the 
total area was punched out. The bottom of 
each “ pit’ was the smooth brass of the pipe 
and the pit diameter to depth ratio was about 
15 per cent. 

The pipe (which was originally des- 
cribed in the pipe friction experiments of 
Colebrook and White, 1937) was Scm dia- 
meter bore and 6m long. It had a well- 
faired inlet at one end and was connected at 
the other to the suction of an air fan. The 
pipe was split longitudinally so that the 
paper tape could be glued to the bore, the 
two halves then being clamped together and 
made airtight with adhesive tape. The 
pressure drop in the air due to friction in the 
pipe was measured over a test length of 
1-37m, beginning some 2-5m downstream 
of the inlet. 

The observed pressure differences across 
the test length were converted to the equi- 
valent value of the Darcy pipe friction 
coefficient f, which is analogous to the drag 


* Imperial College, London, S.W.7.___ 


FRANCIS* 


coefficient of the same roughness on a flat 
plate. The values are shown below, plotted 
against the pipe Reynolds number R. On 
the graph are also shown the values of / 
found in a corresponding experiment when 
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Graph of pipe friction coefficient f against pipe 

Reynolds number for a pipe lined with perforated or 

plain paper tape. The Blasius smooth pipe friction 
values of f are shown for comparison 


unperforated tape of the same (slightly 
rough) paper was glued to the bore. As a 
further comparison, the well-known Blasius 
“smooth pipe” values of /=0-079R-+ are 
also plotted. 

It will be seen that both the perforated and 
plain paper liners produce nearly constant 
values of f at the highest Reynolds numbers 
of the tests, and that each such value is higher 
than the Blasius value. Thus both surfaces 
are hydrodynamically rough above about 
R=20x10*. The / for the pitted surface 
(i.e. perforated liner) is some 6 per cent 
greater than that for the plain paper surface 
at this R. The difference decreases until at 
R=8 x 10* both surfaces are hydrodynami- 
cally smooth. The results may _ be 
compared with the classic experiments of 
Nikuradse (1933; see Goldstein 1938) in 
which random roughness elements in the 
form of sand grains were used; the perforated 
paper pits, whose depths are one five- 
hundredth the pipe diameter, give f of about 
the same value as sand grains of the same 
relative roughness, one five-hundredth. Thus 
these relatively shallow pits occupying only 
14 per cent of the total area, and which 
might appear insignificant on the painted 
surface of a ship, produce a surprisingly 
large drag, equivalent to a continuous cover- 
ing of sand of the same size as the pit depth. 
To this extent then, the flaking of paint could 
explain the observed increase of drag of ships 
in the period immediately after dry docking. 
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Germanium and Silicon Power 


Rectifiers 


PRESENT STATE OF WORLD DEVELOPMENT 
By J. C. READ, D.Sc., M.LE.E.* 


A detailed comparison is made between modern germanium and silicon rectifiers 
for high-power service, recent improvements having rendered all previous 
comparisons out-of-date. For most applications the best choice varies from case 
to case depending on how one or the other happens to suit the particular require- 
ments and each case has at present to be judged on its merits; the highest efficiency 


is usually obtained with germanium. 


For use on railway vehicles silicon rectifiers 


need further proof in service than has yet been obtained, particularly as regards 
thermal fatigue, but if satisfactory life can be assured their smaller bulk and weight 
will often be specially valuable. 


URING the past half-dozen years the 

monocrystalline (germanium or silicon) 
rectifier has developed to the point where 
for electro-chemical service it has rendered 
all other types of converting plant obsolete, 
and it has virtually superseded the mercury- 
arc rectifier for all other types of service 
except some railway duties and those appli- 
cations that require fast, sensitive voltage 
control or inverted operation. 

The germanium rectifier was developed 
first, based on a group of brilliant American 
inventions, and its application can practically 
be said to date from late 1953. The silicon 
rectifier followed about three years later ; 
initially conceived as an answer to the military 
need for devices capable of working at high 
temperatures, it was soon found to give a 
further advantage in that much higher reverse 
voltages per cell could be obtained. 

The progress made with silicon was so 
great that it led to widespread belief that this 
alone would meet all the requirements of 
power rectification, and that the silicon 
rectifier had permanently outstripped all its 
rivals. More recently it has become apparent 
that for large equipments, where reliability 
and efficiency are of supreme importance, the 
position is more complicated. 

The time therefore seems ripe for a present- 
day appraisal of the two types. Such a 
comparison should refer to the best german- 
ium rectifiers and the best silicon rectifiers, 
irrespective of maker, that are being made in 
the world to-day on a large scale. Opport- 
unities for such a judgment are limited, 
because so few manufacturers are making or 
have made high-quality rectifiers of both 
types. 

Comparisons based on rectifiers of lower 
grades would obviously be misleading ; and 
it would also be misleading to take into 
account the limited number of extra-high- 
grade cells which all makers can select from 
their production, of either type, but which 
are not available in large quantities. 

In the present discussion we will consider 
only rectifiers that are intended for the 
normal purposes of industry, since those for 
aircraft, guided missiles and other military 
services are a specialised field and constitute 
only a small proportion of the power rectifiers 
made. We will also confine attention to world 
conditions as they exist at the present day. 
In this rapidly developing subject any 
assessment can only be of the nature of a 
progress report, and this article is limited to 
things as they now exist. 


ESSENTIAL PARTICULARS OF GERMANIUM 
AND SILICON RECTIFIER CELLS 
The table gives the essential particulars of 
the highest quality germanium and silicon 
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cells as at made in very large 


quantities. 


present 


TABLE 
Essential Particulars of Germanium and Silicon 
Rectifier Cells 
Germanium Silicon 


Approx 


Maximum barrier temperature 75 deg. Cent 
150 deg. Cent. 
1-1SV 


Forward voltage drop 0-5V 


Maximum rated crest working 


voltage .. 600V 


300V 


In the table, the barrier temperatures given 
are not the maximum values possible for 
germanium or silicon rectifiers ; in particular, 
silicon rectifiers are fairly frequently made 
for barrier temperatures up to about 200 deg. 
Cent. for special purposes, but the value of 
such high temperatures for ordinary industrial 
service is questionable. Due to the fact that 
other limitations begin to apply at high 
temperatures, the useful limits of barrier 
temperature for high-quality rectifier cells 
are almost always fixed approximately as 
given in the table. 

The forward voltage drops given are the 
average values of the instantaneous forward 
voltage drop in the cell at rated current and 
normal working temperature, in three-phase 
rectifier duty, and they therefore correspond 
to the actual losses. They relate to high 
voltage cells. 

The rated voltage of semiconductor cells 
has been a source of much confusion. 
Values are often quoted which are the 
maximum momentary surge voltage “ spike ” 
that can ever be allowed to appear across the 
cell under any conditions (i.e., the peak 
transient reverse voltage, sometimes called 
peak inverse voltage or P.I.V.). This is a 
much higher value than can be employed as 
a normal circuit voltage in rectifier service. 
To resolve these ambiguities it is expected 
that national and international specifications 
at present under consideration will standard- 
ise on the term Crest Working Voltage, which 
is defined in Fig. 1. 

All rectifiers of substantial size require 
numerous cells in parallel to make up the 
total current required, and the current rating 
of the individual cell is therefore not included 
in the table, as it has little bearing on the 
overall comparison. 


CONDUCTING PERIOD 





Fig. 1—Voltage across 

rectifier cell in service, 

illustrating definitions of 

crest working voltage and 
other terms 


$33 


WorRKING TEMPERATURE AND 
COOLING 

Provided the cooling air is drawn, as it 
usually can be, from outside the building, 
the cooling air temperature seldom exceeds 
about 30 deg. Cent. in this country, or 
40 deg. to 45 deg. Cent. in the tropics, (i.e. 
a little lower than the corresponding maxi- 
mum shade temperatures encountered). It 
therefore follows from the barrier tempera- 
tures given in the table that satisfactory air 
cooling can be provided for rectifiers of 
either type, in practically any part of the 
world. For example, numerous high-power 
germanium rectifiers are working in electro- 
lytic service, with an excellent operating 
record, in such hot climates as Central Africa, 
India and Northern Queensland. 


RECTIFIER 


RECTIFIER BULK AND WEIGHT 

The silicon rectifier, being able to dissipate 
its loss with a much larger temperature rise 
above ambient than the germanium rectifier, 
can be made substantially smaller and lighter, 
e.g. as shown in Fig. 2. For factory or electro- 
lytic purposes both types are already so small 
that these savings are usually of little or no 
value. However, in the case of rectifiers moun- 
ted on locomotives or railway motor coaches 
there is often great need to save space and 
weight, and in those instances this can be a 
strong argument in favour of sileon. Some- 
times—even with the restricted loading gauge 
of the British Railways system—the german- 
ium rectifier can equally well be accommodat- 
ed. Consequently such traction cases have to 
be considered individually. Figs. 3 and 4 
give examples. 


NATURAL AIR COOLING 

Whilst the largest rectifiers of either type 
need to be forced-air-cooled with the 
aid of a fan, small units are able to 
dissipate their losses by natural air cooling, 
the resulting extra cost of cells and fins 
being covered by the saving made by the 
elimination of the fan and fan failure 
protection. At equal costs, the naturally- 
air-cooled unit is preferable to the forced- 
cooled unit, due to its greater simplicity. 

Due again to the higher temperature rise 
at which the losses are dissipated, silicon 
naturally-air-cooled rectifiers can be made 
economically up to larger ratings than 
germanium. This, therefore, is a feature in 
favour of silicon, within a limited range of 
ratings which depends on the ambient tempera- 
ture and on the overloads required. However, 
again no very general conclusions can be 
drawn ; e.g. Fig. 5 shows a naturally-air- 
cooled germanium rectifier which could be 


rated at over 400kKW ‘in the ambient 
temperature normally prevailing in this 
country. 


OVERLOAD CAPACITY 
The overload capacity (so far as it is not 
limited by the associated transformer and 
switchgear) is determined by the tempera- 
ture rise of the cells. 
For any given cell and fin arrangement 
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Fig. 2—{Left) Glass bulb mercury-arc rectifier (left), silicon rectifier (centre) and germanium rectifier (right) for same duty and practically identical ratings. 
Germanium rectier forced-air-cooled, silicon rectifier naturally-air-cooled. All are larger than latest designs. Fig. 3—(Right) 680kW germanium rectifier (on 
factory test) for under-coach mounting for railway motor coach 


the steady temperature rise above the 
cooling air is practically proportional to the 
current. Therefore, for overloads whose 
duration is fong compared with the ideal 
heating time of the combination of cell and 
cooling fin, the ratio of the allowable overload 
to the rated load is practically equal to the 
ratio of the maximum permissible tempera- 
ture rise (i.e. the difference between the limit- 
ing cell temperature and the highest cooling 
air temperature) to the temperature rise at 
rated load. This ratio is necessarily made 
practically the same for germanium as for 





Fig. 4—One tray of 2700kW ssilicon rectifier for 
locomotive 


silicon. Consequently the percentage over- 
loads permissible for long periods are 
practically the same for both. 

For short-period overloads and fault 
currents, the temperature rise at the barrier 
is practically determined by the heat capacity 
of the metal immediately adjacent to the 
semi-conductor wafer, and therefore by the 
current density in the wafer. The wafer 
current densities are practically the same in 
the germanium cell as in the silicon cell. In 
the silicon cell the loss per ampere at the 
fault current is about 2-3 times greater 
than in the germanium cell, but the margin 
of permissible temperature rise available is 
greater in about the same proportion. Con- 
sequently it is to be expected that the per- 
centage overloads permissible for very short 
periods will be practically the same for silicon 
cells as for germanium cells, and this is in 
fact the case. 

The resulting small differences are easily 
allowed for by the rectifier designer; so 
from the point of view of the user there is 
practically nothing to choose between ger- 
manium and silicon as regards overcurrents 
of any duration. 


OVERVOLTAGES 

Expert authority in some quarters has 
claimed that silicon cells are not able to 
withstand voltage surges as well as german- 
ium cells, due to their “ harder” inverse 
voltage characteristic, which passes much less 
inverse current and has a much more 
sudden turnover to breakdown. In the 
writer's experience this is too strong a 
statement. It has become usual practice to 
provide a somewhat larger percentage margin 
between test voltage and crest working 
voltage for silicon cells than for germanium 
cells ; and when allowance is made for this, 
and when both types are provided with their 
usual overvoltage protection, there is no 
significant difference between germanium and 
silicon rectifiers as regards overvoltages. 


RELIABILITY AND LIFE 

Germanium rectifiers have been extensively 
and successfully proved in all kinds of 
service, at all voltages and in all parts 
of the world, and their reliability and 
non-ageing qualities are beyond question. 
Experience with silicon rectifiers has necess- 
arily been briefer, but is already sufficient 
to show that these can give equally reliable 


performance in electrolytic and most in- 
dustrial service. 

All monocrystalline semiconductor recti- 
fier cells consist necessarily of a multiple 
sandwich of different metals of different 
expansivities, joined together by solders 
which have to absorb the differences in 
expansion. In the case of silicon cells there 
has been widespread difficulty through mech- 
anical fatigue of the solder, resulting in short 
life, when operating on loads that vary 
widely and frequently as in railway service. 
In the germanium cell these conditions are 
much easier, as the temperature range passed 
through in service is much smaller and 
moreover the solders that can be used are 
more plastic ; consequently this difficulty 
has not arisen with germanium. Very 
recently, improvements have been made by 
several makers in the silicon cells, and it is 
believed that this trouble may now have 
been overcome ; but there has not yet been 
sufficient service experience to prove this 
completely. It is partly for this reason that, 
despite the special advantages which silicon 
has in other respects for railway service as 
mentioned earlier, the majority of the semi- 








Fig. 5—Naturally-air-cooled germanium rectifier, size 
suitable for over 400kW 
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conductor rectifiers for locomotives and 
motor coaches now under construction are 
of the germanium type. 


EFFICIENCY 

The importance of high efficiency varies 
greatly in different classes of service. 
In most railway service its value is very 
small: in general factory service it has 
moderate but not predominant importance ; 
in all electrochemical applications and similar 
duties involving very long periods at full 
load, the capitalised value of a gain of a 
small fraction of | per cent can be very 
large indeed. 

The efficiency is determined almost en- 
tirely by the forward voltage drop in the cells 
and by the transformer losses, all other 
losses being either common and unavoidable, 
or negligible by comparison. For a given 
rating and transformer connection, the 
transformer losses are exactly the same for 
silicon as for germanium. Therefore the 
factors that may vary the efficiency are 
primarily the voltage drop per cell and the 
number of cells in series through which the 
current has to pass, and any difference in 
transformer connections. 

Let us denote the number of cells in series 
through which the current has to pass, i.e. 
the total number in series between the posi- 
tive and negative terminals of the equipment, 
by , as shown in Fig. 6. Then, irrespective 
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Fig. 6—Alternative rectifier connections for same 
output voltage 


of the transformer connection employed, n 
must always be made not less than about 
2-3 times the rated d.c. voltage divided by 
the rated crest working voltage per cell. 
This is fundamental and inescapable. In 
some cases will be made greater than this, 


notably to allow increased margin for 
expected voltage surges or to use existing 
standard designs ; but the best basis for 
comparison is the minimum possible whole- 
number value of n, as determined by the 
rated d.c. voltage required and the rated 
crest working voltage of the cells. 

Since the rated c.w.v. for best-quality 
silicon cells is just double that for germanium 
cells, silicon requires theoretically only half 
as many cells in series. Thus, if in a par- 
ticular case we require n=2 for silicon, then 
for germanium we shall require n=4 : and 
in consequence, from the table, the total 
cell loss will be 2-3W per ampere with 
silicon compared with 2-0W per ampere 
with germanium. 

However, this relationship between the 
cell losses in the two cases holds good only 
when the cells can be worked at their full 
rated voltage, i.e. at high d.c. voltages (such 
as mainly occur in railway service) or at 
particular values of d.c. voltage that just 
happen to “ fit” the voltage ratings of both 
germanium and silicon. Due to the facts 
that (i) the d.c. voltages in common use are 
comparable with the c.w.v. ratings, and (ii) 
we cannot have a fractional number of cells 
in series, it follows that at other values of 
d.c. voltage the cells must be used below 
their voltage ratings. This means that the 
maximum obtainable cell efficiency varies 
with d.c. voltage in accordance with the 
saw-tooth curves given in Fig. 7. In this it 
will be noted that on the average the effic- 
iency obtained with germanium exceeds that 
with silicon by a considerably larger margin 
than might have been expected, and that 
this is due to the comparatively coarse steps 
that occur in the silicon curve. 

However, this is not quite the end of it. 
Where small odd-numbered values of m are 
required, it becomes necessary to change 
from the double-way (“ bridge ”’) transformer 
connection to the single-way (“* double-star ” 
or “ star/diametric ”) connection. Single-way 
transformers are more costly and com- 
plicated, and their use is therefore generally 
confined to the case of n=1 and (sometimes) 
n=3, as is, in fact, indicated in Fig. 7. 
However, the curves in Fig. 7 only give a 
correct comparison for the case where both 
germanium and silicon use the same trans- 
former. Therefore, for those voltages where 
one or the other is using a single-way trans- 
former, it is necessary for a true comparison 
to show a “corrected” efficiency curve, in 
which the efficiency shown in Fig. 7 is 
lowered by the amount of the extra loss that 
results from the use of the single-way trans- 
former instead of double-way. This “ cor- 
rected " efficiency is shown in Fig. 8, which 
gives the true comparison. 

It must be remembered that, while Fig. 8 
is true on average, in practice slight varia- 


% 
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tions from this occur due to the individual 
requirements of particular cases, 

It will thus be evident from the above that 
as regards efficiency the high c.w.v. rating 
of 600V, when achieved only at the expense 
of a forward voltage drop of 1-15V, is an 
embarrassment rather than a help, because 
of the fact that the d.c. voltages in com- 
monest use often do not suit this. Only at 
d.c.voltages above about 800V, and in a limited 
d.c. voltage range below this that happens to 
“fit,” can the modern high voltage silicon 
rectifier approach the efficiency of the modern 
high voltage germanium rectifier. 

Obviously the ideal would be a cell that 
combined the high c.w.v. rating of silicon 
with the low forward voltage drop of ger- 
manium ; but this at present does not 
appear to be obtainable. It is true that by 
the use of an extremely thin wafer it is 
possible to reduce the forward voltage drop 
of the silicon cell to about 0-95V-1-OV, 
but in the process the safe c.w.v. rating is 
reduced— apparently for fundamental reasons 

to about 300V-350V ; and it is immed- 
iately obvious that this compares even less 
favourably with the modern germanium cell 
than does the high voltage silicon cell whose 
characteristics are given in the table above. 


Cost 

Comparisons of true cost are notoriously 
difficult, but in the case of this particular 
question comparisons based on the prices 
quoted by different makers on particular 
propositions are likely to be even more mis- 
leading than usual, for the following reasons: 

(1) All makers have spent or are spending 
extremely large sums for research and 
development on semiconductor rectifiers. 
This expenditure can only be recovered on 
sales. The development recovery charges 
included in present prices therefore vary 
from maker to maker according to individual 
financial prudence, and according to how 
far these heavy costs may have been already 
partly paid off on past orders. 

(2) Since this business is comparatively 
new and the manufacturing methods and 
yields are in some cases likely to change 
considerably in the next year or two, cost 
estimates may have been based on “ inspired 
guesses” concerning manufacturing yields 
not yet achieved, instead of on known costs 
of large-scale manufacture. 

(3) The factor of safety built into the 
equipment can always be increased, at some 
sacrifice in cost and efficiency, by increasing 
the number of cells in series. This is obviously 
true if the same grade of cells is used ; 
but a less obvious point is that in some cases 
it may give greater reliability to use, say, 
two 100V cells in series than one 200V cell, 
and so on. This is because the statistical 
likelihood of breakdown of a string is then 
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less, and the cells in series help one another 
to withstand the voltage—an effect which is 
allowed for in design. The effect of this is 
that in cases where the operating conditions 
are uncertain and efficiency is of secondary 
importance the prudent designer is likely 
to have sacrificed both efficiency and cost to 
obtain an increased margin of safety ; but 
this naturally varies between makers. 

(4) There are, of course, the usual diffi- 
culties in making comparisons between 
makers in different countries, where labour 
rates and other costs‘may be widely different. 

(5) Even when everything else is equal, 
sharp variations in the relative costs of 
germanium and silicon rectifiers are only 
to be expected, for the same reasons as 
already discussed in connection with effic- 
iency, according to whether the specified 
rating and other requirements happen to 
“ fit’’ one type of rectifier or the other. 

It therefore appears to the author that the 
only true basis of comparison is that which is 
obtained by comparing actual manufacturing 
costs as between high-grade germanium and 
silicon, when made in the same factory. 
As mentioned at the outset, opportunities for 
this are very limited, because so few manu- 
facturers have actually made rectifiers of 
both types and of high quality. 

Restricting ourselves in the first place to 
rectifiers of several hundreds of kilowatts 
and upwards, for d.c. voltages above about 
200V, and where the cooling air temperature 
does not exceed 40 deg. to 45 deg. Cent., it is 
the author’s opinion based on such compari- 
sons that at the present time there is on 
average very little to choose in overall cost 
between rectifiers using high-quality silicon 
and those using high-quality germanium, 
and that the actual balance varies from case 
to case. Each case has to be judged on its 
own merits. Below about 200V the balance 
tips more sharply in favour of germanium. 

The comparatively rare cases where the 
cooling air temperature must exceed 40 deg.- 
45 deg. Cent. tend increasingly to favour 
silicon, and at 50 deg. Cent. and above 
germanium is no longer economic. 


CONCLUSIONS 

Due to recent improvements, all previous 
comparisons made between germanium and 
silicon power rectifiers have become out of 
date, and a new appraisal of the position as 
it exists throughout the world has become 
necessary. This comparison should not 
relate to obsolete types, but to rectifiers 
based on cells of the highest voltages of both 
types that are now in large-scale production. 

On this basis, and restricting the comparison 
to ordinary power rectifiers for industrial 
purposes (including electro-chemical and 
traction uses), and to the cooling air tempera- 
tures normally obtained throughout the world, 
the present-day position can be summarised 
as follows : 

(1) Neither germanium nor silicon is a 
universally superior material, but each has 
its own advantages and limitations which 
apply differently in different applications. 
For the majority of general industrial 
rectifiers the best choice depends on marginal 
considerations, which vary from case to case. 

(2) No significant superiority of one 
rectifier type over the other exists as regards 
(i) effects of their different operating tempera- 
tures (subject to the above qualification), 
(ii) ability to cope with over-currents and 
over-voltages, or (iii) general reliability 
(with a possible qualification for traction 
service). 

(3) For service on locomotives and railway 
motor coaches, silicon has the advantages of 
smaller size and weight (which in some cases 


are decisive, in other cases of little importance) ; 
the d.c. voltage is usually high enough to 
enable it to be used economically ; and its 
somewhat lower efficiency does not matter. 
On the other hand further experience with 
silicon in this service is necessary, to prove 
whether the problem of fatigue on widely 
varying loads has been overcome. 

(4) Germanium can nearly always give the 
higher efficiency (Fig. 8) and in fact the 
highest efficiency of any type of rectifier at 
present known. For electrochemical service 
this is often decisive. 

(5) For electrochemical and other industrial 
service above about 200V, costs are on the 
average about equal, but they vary according 
to how one or the other better “ fits ’’ the 
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rating and other specified conditions, and 
each case has to be judged on its merits. 
Below about 200V, d.c., and especially where 
efficiency has some value, the comparison 
tends more to favour germanium. 

(6) Within a restricted range of the medium- 
size ratings, naturally-air-cooled units are 
feasible with silicon where they are not with 
germanium. 

(7) In cases where the cooling air tempera- 
ture must exceed 40 deg.-45 deg. Cent. the 
comparison tends more and more to favour 
silicon. At 50 deg. Cent. and above, only 
silicon is economic. 

(8) As conditions in the semiconductor 
world are changing rapidly, these conclusions 
refer only to the present day. 


Multispan Roofs 


M.B.E., B.Sc., F.R.Ae.S. 


Very little attention appears to have been paid to the wind pressures over multispan 
roofs, it being tacitly accepted that intermediate slopes are shielded, and that onl) 
the pressures on the end slopes need be considered. That this is a false assumption 


is shown by tests on multispan models. 
significant suctions on intermediate slopes. 
the wind blowing diagonally across the building 


Generally speaking there are ver) 
They may be particularly severe with 
a condition often neglected by 


investigators. In addition to normal pitched roofs pressures over saw-tooth roofs are 
given, as also are high suctions which can occur on roofs having their windward 
slope downwards and backwards, as on many modern architectural curiosities. 





Fig. 1—A full-scale demonstration of wind pressure 


FULL-SCALE demonstration of wind 

pressure is seen in the photograph 
(Fig. 1), which shows the S.B.A.C. Exhibition 
tent at Farnborough, in 1956, when as seen 
by the flags, the wind was normal to the 
front end. There is clearly a net downward 
pressure on the first windward slope and an 
upward force on the second. On the third 
windward slope the direction of net pressure 
appears undecided and on the next, down- 
ward. As well as the front opening shown 
there were side and rear openings to this 
tent, which would make the internal pressure 
negative. 


Code of Practice 3, Chapter 5, Clause 10c 
for multispan roofs, recommends the use of 
the normal bi-slope roof pressure for the end 
slopes. For intermediate slopes it merely 
states that account should be taken of wind 
drag. It seems, therefore, that some of the 
results obtained by the author on multi- 
span roofs will be of interest. 

The wind tunnel used for these had a 
2ft square working section. Its floor, on 
which the models were mounted, had a 
boundary layer velocity gradient shown by 
the graph (Fig. 2), which is about a typical 
equivalent ground condition over open 
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Fig. 2—Wind tunnel velocity gradient 


country. All single span models were 6in 
long, 4in wide and 2in high to eaves, with the 
exception of the saw-tooth roof model 
which was 4in long and 24in wide. Miulti- 
span models were built up of these units. 
Fig. 3 shows the set-up in the tunnel ; the 
pitot-head for measuring the wind speed 
may just be seen top left. The manometer, 
connected to pressure points on the model, 
is showing the pressure distribution over the 
sides and roof of the windward unit on the 


left. The white line indicates the static or 
zero pressure. All pressures given are 
non-dimensional being in terms of the 


dynamic pressure at the measuring point 
divided by the stagnation pressure 4pV?, 
where p is density of air in slugs per cubic 
foot, and V is velocity of undisturbed air- 
flow in feet per second. 
30 Dec. SLopeE Roors 

A 30 deg. slope triple-span model was 
tested at various angles to the air-flow ; 
Fig. 4 illustrates some of the results. With 
normal airflow (a=—90 deg.) centre line 
pressure distribution does not greatly differ 
from that shown at lin from A-—B. At other 


angles the distance from the gable end has 
considerable effect. The graphs show clearly 
that a 30 deg. roof with a multi-span should 
be able to withstand an average suction of 
1-1, a peak suction, near the gable end of the 
windward roof, of 1-8 and a peak positive 
pressure of 0-5. In addition to that shown, 
there is significant positive pressure on the 
centre line of the second windward slope 
between a=75 deg. and 40 deg. and on the 
third windward slope between a=75 deg. 
and 55 deg. 





Fig. 3}—Manometer reading model pressure 
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Fig. 5—Wind pressures over centre span of three span 
45 deg. slope roofs 


45 Dec. SLope Roors 
With normal airflow across a triple-span 
45 deg. roof the pressure of the first wind- 
ward slope is practically the same as that 
for a single roof. For the rest of the roof 
negative pressure on each slope is fairly 


constant, averaging —0-64, 0-67, -—0-42, 
0-22 and --0-33 respectively for each 
slope reading from front to rear. When the 


wind is flowing diagonally across the roofs 
there are very large pressure gradients as 
shown by the graphs in Fig. 5, where it 
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WIND AT VARIOUS ANGLES TO 3 - 30° ROOFS. 
Fig. 4—Wind pressure over 30 deg. slope multispan roofs 
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will be seen the pressure changes from 
—1+3 to +0-7 over one slope. 


15 Dec. Store Roors 

Under normal airflow a 15 deg. triple-span 
roof has a suction on the windward slope 
similar to that of the single-span roof. To 
the leeward of this slope the roof is subjected 
to a reduced suction, averaging about —0-3. 
Near the gable end of the first span high 
suctions occur with diagonal airflow, in one 
case reaching a pressure of —2-0 and 
averaging —1-4 across the span. Negative 
pressures of over —3-0 were encountered 





Fig. 6—Wind pressure over special roofs with small 
angle of slope 


near the windward ridge of 15 deg. slope 
roofs when the ridge was situated at the 
windward end and the airflow was at 45 deg. 
This occurred with both multi- and single 
spans. Fig. 6 illustrates the pressure dis- 
tribution over such a roof, for both 15 deg. 
and 74 deg. slopes. 


Saw-TooTtH Roor 

There is no mention of saw-tooth roofs 
in British Codes, but a Swiss Code of Prac- 
tice gives values of average pressures over 
three roofs for normal airflow and 45 deg. 
airflow. 

Fig. 7 shows the pressure distribution 
with normal airflow over the centre line of 
single and multispan roofs with the 30 deg. 
slopes to windward, and again with 60 deg. 
slopes to windward. It will be seen that the 
only significant positive pressure has an 
average value of 0-47. It is on the end 
60 deg. slope when this is to windward. Note 
the large suctions which occur on the first 
30 deg. and second 60 deg. slopes when the 
wind is from the left and the first 60 deg. 
and second 30 deg. slopes when the wind 
is from the right. 

No greater positive pressures were found 
with diagonal winds, though point pressures 
of 0-35 occur on intermediate 30 deg. and 
60 deg. slopes. Very high suctions were, 
however, encountered ; the worst occurring 
with the wind direction at 15 deg. to the 
gable ends and the 30 deg. slopes to wind- 
ward. Under this condition, on the first 
60 deg. slope, the average negative pressure 
was —2-0 near the gable end decreasing to 

0-75 on the centre line. With the wind in 
the reverse direction, but at 25 deg. to the 
gable ends, an average suction of 1°4 was 
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Fig. 7—External pressure over saw-toothfroofs subjected JtoYnormal airflow 


found on the first 30 deg. slope. The 
maximum recorded negative pressure was 
—2-2 and indications suggested that this 
would have risen to about —2-5 had a 
pressure point been situated at the appropriate 


spot. 
CONCLUSIONS 


With multispan roofs there are very defi- 
nite pressures, normally negative, on the 
intermediate spans which should be taken 
into account in design. On all roofs, but 
especially with multispan ones, very high 
positive and negative pressures may arise 
with a diagonal wind. These far exceed the 


values normally considered which generally 
take into account, only normal airflow. 
On full-scale buildings, even without the 
possible effect of internal pressure, the 
upward forces are, in many cases, consider- 
ably greater than many roof weights at 
winds of, say, 70 m.p.h. There is little doubt 
that some of the lightweight buildings being 
designed to-day would, if not attached to 
foundations, be completely blown away in a 
hurricane. Newspaper reports show that 
this has already happened in Australia. 


The photograph on Page 536 is reproduced 
by permission of Fairey Air Surveys, Ltd. 


Experimental Studies of the Effects 
of Blasting on Structures 


By A. T. EDWARDS* and T. D. NORTHWOODf 


The results are presented of controlled blasting tests on six buildings on two 


different soils. 


Damage was correlated with size of charge and distance, and 


with displacement, velocity, acceleration, settlement, and strain measurements in 


the buildings. 


Peak velocity appears to provide the best correlation with damage 


for all soil conditions. 


NE of the more vexing problems 

associated with blasting operations is 
the danger of damage to nearby buildings. 
Many operations are handicapped by the 
necessity of holding blasting charges below a 
rather indefinitely established “ safe limit.” 
In many other cases damage claims arise out 
of building defects noticed by building owners 
after blasting has occurred, and it is necessary 
to try to assess the validity of the claims from 
a “post-mortem” consideration of the 
blasting operations. 

A variety of damage criteria have been 
proposed, of which the best known are those 
of Thoenen and Windes,' Crandell,? and 
Morris.* Unfortunately, their applicability 


* Research Engineer, the Hydro-Electric Power Commission of 
Ontario, Toronto, Canada 
+ Research Physicist, Division of Building Research, National 
Council, Ottawa, Canada. 


to the problem in hand has been difficult to 
judge since very little has been known about 
actual building damage due to actual blasting 
operations. The number of buildings acci- 
dentally damaged by blasting is very small, 
and the number for which there is reliable 
information about both the damage and the 
blasting operations is still smaller. Clearly 
the only way to obtain such information is to 
conduct controlled blasting operations near 
buildings with the objective of producing 
damage. 

An opportunity to conduct such an experi- 
ment arose at the St. Lawrence Power Project 
during January and February, 1958. Many 
houses in the area that now form the head- 
pond were slated for demolition, and it was 
possible to select a few of these for blasting 
studies. The selected buildings were old 
but in good condition. All had basements 
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Fig. 1—Building R (after Test R3) 


constructed with heavy stone masonry walls, 
but both frame and brick superstructures 
were included. Two types of soil were 
available: a rather soft sand-clay material 
and a well-consolidated glacial till. Un- 
fortunately, there were no buildings founded 
on rock. Since this experimental work was 
done a paper has been published describing 
similar work in Sweden by Langefors, 
Westerberg and Kihlstrom,* who carried out 
experiments on buildings found on rock. 
The two studies together thus provide evidence 
for a wide range of soil conditions. 

In addition to an investigation of damage 
criteria, a secondary aim of this study was to 
evaluate methods of monitoring blasting 
operations. To allow for variations in 
terrain a criterion based simply on explosive 
charges and distances must be rather conserv- 
ative. Moreover, there are many special 
situations, involving multiple charges or an 
unusually complicated structure in which it is 
impossible to make predictions with any 
precision. If actual measurements of vibra- 
tion can be made, it may be possible to operate 
with larger charges and still be well below the 
damage threshold for the particular region. 
Hence it is desirable to find a reasonably 
simple vibration measurement that will pro- 
vide a dependable indication of damage risk. 
The uncertain state of present knowledge ts 





Fig. 3—Church 


illustrated by the fact that the three criteria 
referred to above are based on maximum 
acceleration, velocity, and displacement, 
respectively. Which of these is the most 
useful quantity, and how do they differ? 
All three quantities were measured in the 
St. Lawrence tests in an attempt to answer 
these questions. In addition, a few ob- 
servations were made with the traditional 
falling-pin monitoring system, which cer- 
tainly has the virtue of simplicity. 

Occasionally damage occurs not from 
ground vibrations but from associated air 
blast (usually broken windows). In_ the 
St. Lawrence studies, air-blast pressures were 
measured to ensure that this extraneous 
effect did not affect the results. Other 
special instrumentation was occasionally used, 
including that for a few measurements of 
strain in building walls. 


DESCRIPTION OF STRUCTURES AND SOI 
CONDITIONS 

Six structures on two different types of soil 
were used in the tests. Three of the structures 
were on a loose wet sand, about 20ft deep, 
under which was soft marine clay. The 
water table at the time of the tests was about 
7ft below grade. This soil condition will 
be referred to as sand-clay for the purpose 
of this article. The other structures were on 


Fig. 2—Building E (after Test E11) 


glacial till—referred to hereafter as till. 
Thisis a high shear strength material consisting 
of a highly compacted mixture of sand, clay, 
gravel and boulders. Density of the material 
was about 145 Ib per cubic foot, and the water 
content about 10 per cent. Both soils were 
frozen to a depth of about Ift at the time of 
the tests. The structures are briefly des- 
cribed and designated in Table I. Photo- 
graphs of buildings R, E, C, and F are given 
in Figs. | to 4. 

All structures were in good condition except 
for quite localised areas in one or two of them. 
Building R and part of building F were of 
frame construction above masonry basement 
walls. In the other buildings, structures 
above ground level were mainly of 12in solid 
brick, which was in good condition except that 
the bond between the bricks and the mortar 
was weak in two of the buildings. House E 
had a 45 deg. crack across the front wall 
which had been patched up and which was 
said to have been caused by the Cornwall 
earthquake of 1945. The crack may be seen 
in Fig. 2. Rock was encountered about 
1Sft down at house F. 


INSTRUMENTATION 
The instruments used for the investigation 
will be discussed in four groups, namely 
shock measuring instruments, recording 





Fig. 4—Building F 
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Taste I—Characteristics of Buildings Selected for Test 
Approximate size (ft) 
Designation Building Soil Superstructure® Floors Estimated 
use Height (excluding age 
Length Width to roof basement) (years) 
c Church Sand-clay 12in brick —-plaster inside $1 31 13 i 50 
ft House Sand-clay i2in brick—plaster inside 43 37 16 2 50 
(front) 
16 
(back) 
Ss School Sand-clay 12in brick —plaster inside 74 28 25 2 50 
Mw House Til Frame and wood siding, 23 2 $s 2 i8 
wood fibre board inside 
T House Till 12in brick; plaster inside $i w 20 2 sO 
F House Till Main part i2in brick; 55 24 17 2 50 
plaster inside 
Annex: frame and wood 
siding; plaster inside 
* All buildings were on basements with walls of stone and mortar 18in to 24in thick 
equipment, structural damage indicators and securely to the medium or structure. Other- 


ancillary measuring devices. 
(1) SHock MEASURING INSTRUMENTS 

(a) Displacement.—One Sprengnether and 
three modified Leet three-component seismo- 
graphs were used to measure displacement. 
The Leet instruments, of early vintage, 
originally showed extraneous frequency com- 
ponents owing to lack of lateral restraint at 
the pivots. Suitable modifications had been 
made to eliminate this defect. All three 
components of the Leet instruments have a 
nominal magnification of 50 and will record 
displacements from about 0-00lin to 0-02in. 
The Sprengnether instrument has a magnifi- 
cation of 320 in the vertical direction and 180 
in the horizontal direction. It records dis- 
placements from about 0-000lin to 0-005in. 
The moving elements of both instruments 
have a fundamental natural frequency of 
about | c/s and are critically damped. The 
Leet and Sprengnether instruments weigh 
70 Ib and 40 Ib respectively. 

(hb) Velocity. —Two Willmore-Watt seismo- 
meters were used to measure the velocity of 
the movement of the structure or of the 
ground. The Willmore seismometer is a 
seismic instrument, with a natural frequency 
also of the order of | c/s, in which a coil is 
arranged to cut a moving magnetic field. 
Thus its output is proportional to the rate of 
change of cutting flux and therefore to the 
derivative of displacement which is directly 
proportional to the velocity. The element is 
critically damped by loading the coil with 
suitably proportioned loading resistance. 
It is a single component instrument, but by a 
simple adjustment it can measure velocity in 
either vertical or horizontal direction. In 
this work it was used to measure motion only 
in the longitudinal direction. The instrument 
was connected via a suitable resistance net- 
work directly to a galvanometer element in a 
multi-channel recorder. 

(c) Acceleration.—An accelerometer is also 
a seismic system but with a natural frequency 
above the range of interest. The response to 
acceleration of a properly damped instrument 
is essentially flat for frequencies up to about 
50 per cent of its natural frequency. The 
unbonded strain gauge type made by Statham 
Laboratories was used for these tests. Three 
of the transducers had natural frequencies of 
the order of 400 c/s, two were at 250 cs 
and one at 110 c/s. The recording system had 
a frequency response that was flat well above 
that of the accelerometers. Viscous oil 
damping is incorporated in the transducers. 
Thus it was essential, for maintaining good 
freauency response, that they be kept at room 
temperature during the very cold weather in 
which the tests were carriedout. This was 
achieved by providing heat lamps over the 
transducers. The weight of the accelero- 
meters was of the order of 6 oz. 

For all types of instruments suitable pre- 
cautions must be taken to ensure that they 
truly indicate the ground vibration. The 
first requirement is that they be fastened 


wise vertical accelerations greater than g or 
somewhat smaller horizontal components 
will cause a shifting of the transducers. 
A second requirement is that the added mass 
of the instrument should not load the 
medium unduly. Because of this second 
requirement, the rather heavy displacement 
seismographs were always mounted on an 
extended rigid surface such as a basement 
floor or paved road. When measuring large 
amplitudes the Leet seismographs were 
anchored with chains and turnbuckles fastened 
to the supporting slab. 


(2) RECORDING EQUIPMENT 

Apart from displacement records from the 
seismographs, records were obtained on a 
photographic type of multi-channel oscillo- 
graph (Consolidated) or on a direct writing 
oscillograph (Brush). The amplifiers and 
galvanometers associated with the Con- 
solidated recorder were flat from 0 to 600 
cycles, and the galvanometer fed directly by 
the Willmore seismometer was flat to 1,000 c/s. 
The Brush equipment is approximately flat 
from 0 to 100 c/s. 


(3) STRUCTURAL DAMAGE INDICATORS 

(a) Tell-tales.—In order to obtain a positive 
indication of movement in existing cracks in 
plaster or in basement walls, a sheet of paper 





Fig. 5—Showing tell-tale across an original crack 


was pasted across each crack (Fig. 5). The 
adhesive used was a type that is rigid when 
dry and thus does not yield under load. 
Consequently, a widening or extension of 
original cracking produced a tear in the paper. 

(b) Settlement.—Excessive settlement of a 
structure, which could be the primary cause 
of damage rather than the building vibration, 
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was measured with a precise level. Reference 
points were set up, usually in the basement of 
the structure concerned, and where possible 
a reference datum remote from the test site 
was also used. Settlement was determined 
by measuring the changes in the levels of 
these points with respect to the datum and to 
each other before and after each blast. 

(c) Horizontal Deformation—Plumb lines 
were suspended from points near the top of 
each structure with the plumb bobs just above 
reference points near ground level. They 
were used to observe permanent movement 
of the top of the structure relative to the 
ground. 


(4) ANCILLARY MEASURING DeVICES 

(a) Building Strain.—An attempt was made 
to measure the dynamic strain in the walls of 
the structure caused by the blasting opera- 
tions. The walls of the structures and of the 
basements were of a non-homogeneous 
nature and the bond between the mortar and 
the individual bricks or stones was not parti- 
cularly good in at least two of the structures 
tested. Thus it was not practical to apply 
resistance wire strain gauges in the usual 
manner even if the locations at which the 
maximum strain would occur could be 
adequately predicted. To overcome these 
difficulties, a method was devised for measur- 
ing the total strain along the whole length of a 
wall. Resistance wire strain gauges were 
used to measure the strain in thin steel strap- 
ping secured at diagonaily opposite corners 
of a wall. By pretensioning the strapping 
to about half its yield strength it was possible 
to measure both positive and negative strain 
up to the limit of the available strain in the 
strapping. 

(b) Air-Blast Pressure—Throughout the 
tests, air blast was controlled so that it would 
not contribute to damage. To this end it was 
necessary to set up a suitable monitoring 
system. For this purpose a simple crystal 
microphone was used in conjunction with a 
cathode ray oscillograph—the resulting signal, 
representing the air-blast pressure, being 
photographed. The frequency response of 
the over-all system was approximately flat 
from 20 to 7,500 c/s. 

(c) Falling-Pin Gauge.—The opportunity 
was taken of correlating the response of the 
falling-pin gauge with damage and with 
ground vibration. The gauges used com- 
prised eight jin diameter rods ranging from 
6in to 15in in length. These are placed on 
end on a carefully levelled flat plate. Each 
pin is provided with a rigidly supported 
cylindrical casing so that one pin falling will 
not disturb the remaining pins in the gauge. 
The performance of the pin gauge is supported 
by a very elementary analysis which ignores 
the frequency response of the system. From 
this it is deduced that the threshold value of 
vibration required to upset a pin varies 
inversely as its length. It is stated that 
damaging levels of vibration will upset pins 
longer than about 8in. A more detailed 
analysis (in preparation) indicates that the 
response of the pin depends more on the wave- 
form of the disturbance than on the length 
of the pin. For the complex vibration that 
typically occurs there is about equal pro- 
bability of upsetting any of the pins in the set. 


TYPICAL OPERATING PROCEDURE 


The typical operation on any one structure 
was as follows: 

(1) The building was carefully examined 
and all portions of the structure that were in 
poor condition were appropriately marked 
and noted. Tell-tales were then pasted over 
the cracks. Photographs were made of 
areas where damage was expected and again 
after damage occurred. 
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(2) Plumb bobs were installed and 
reference points were set up for settlement 
measurements. 

(3) Accelerometers, seismometers, seismo- 
graphs, falling-pin gauges and the strain 
measuring equipment were installed and 
connected as necessary to the various record- 
ing devices. The air-blast measuring equip- 
ment was set up outside the structure. 
Seismographs were also disposed at two or 
three distant locations suitable for monitoring 
the larger blasts. 


(4) The procedure was then to detonate 
charges of increasing intensity until the 
structure was damaged. The _ resulting 


ground vibration and movements of the 
structure were observed for each charge and 
the structure was carefully examined for 
signs of visible damage. 

Instrumentation for acceleration measure- 
ments was straightforward. Accelerometers 
were usually screwed solidly into the founda- 
tion walls nearest to the source, with 
additional units at other points of interest in 
the building. The only change during 
measurements on a given building was to 
adjust the gains of the associated amplifiers 
to obtain a record of suitable amplitude. 

The displacement seismographs presented 
a problem since the available instruments 
were too sensitive to record damaging levels of 
vibration. Consequently, the usual pro- 
cedure was to use a small preliminary blast 
for comparing displacements at the building 
with those at one or two distant monitoring 
points. Subsequent blasts were observed at 
the distant points only, and the displacements 
at the building were calculated from the 
ratios observed during the calibration blast. 

Velocity measurements were similar to the 
accelerometers except that, as previously 
noted, only two instruments were available. 
Moreover, they were rather difficult to mount 
so that they were both secure and accurately 
levelled, with the result that at high vibration 
intensities there was evidence that the moving 
elements were striking the limiting stops. 
Consequently, the number of reliable velocity 
records was greatly reduced. The main body 
of direct observations therefore are displace- 
ments and acceleration. As analysis of the 
results proceeded, it was evident that velocity 
was an important quantity, and calculations 
were made to obtain velocity from the other 
records. 

The objective with respect to the charges 
was to place them sufficiently far away from 
the structure that proximity effects in the soil 
immediately surrounding the charge would 
not contribute to the damage of the structure. 
In practice it was difficult to carry out this 
plan since extremely large charges were 
required to damage a structure when it was 
100ft or more away. This would have in- 
volved keeping larger quantities of explosive 
on hand than was practical. The procedure 
was therefore to place small calibrating 
charges at about 1 50ft and succeedingly larger 
charges progressively closer, the minimum 
distance in most cases being not less than SOft 
from the structure. Thus the soil between 
the individual charges and the structure was 
undisturbed. The holes varied from I5ft 
to 30ft in depth, depending on the total charge 
planned and the collar required to control 
flying debris and air blast. The larger 
charges were placed in groups of holes 
between I5ft and 25ft apart, arranged to 
produce approximately a plane wave dis- 
turbance representative of a distant blast 
source. The explosives used were 75 per cent 
Forcite (Canadian Industries, Ltd.) and 
60 per cent Special Gel (Dupont), 4in to Sin 
in diameter. 

Twenty-two blasts were set off in the 


vicinity of the six buildings. These will be 
referred to by a consecutive series of numbers, 
with a letter prefix referring to the building 
under test (e.g. C4 is the fourth blast, which 
occurred near building C). Two of the 
buildings (E and S) were fairly close together 
and observations were made simultaneously 
in both. 


DEFINITION OF DAMAGE 

One can visualise a variety of vibration 
processes resulting in stresses on various 
parts of a structure, and these considerations 
each lead to a different estimate of what will 
cause damage. Such a detailed examination, 
though it may provide useful understanding 
of some special cases, will not provide a 
practical basis for controlling blasting 
operations. 

An alternative approach is simply to look 
for an empirical relation between some 
measure of vibration energy and building 
damage. Most buildings are complex struc- 
tures from the viewpoint of ground vibrations 
and, as will be shown, a typical blasting 
vibration is a complex disturbance. When 
the vibration energy reaching a _ building 
exceeds a certain threshold value, it is 
reasonable to expect that some portions of 
the building or the supporting soil will be 
stressed beyond their yield points. The 
question is whether this damage threshold is 
sufficiently well defined to lead to a general 
criterion of safe blasting practice. What is 
most desirable is a threshold of damage that 
is relatively insensitive to peculiarities of soil 
or structure. 

For purposes of relating vibration energy 
to damage three categories are defined as 
follows: 

(1) Threshold of damage.—Opening of 
old cracks and formation of new plaster 
cracks, dislodging of loose objects (e.g. loose 
bricks off chimneys). 

(2) Minor damage.—Superficial, not 
affecting the strength of the structure (e.g. 
broken windows, loosened or fallen plaster), 
hairline cracks in masonry. 

(3) Major damage.—Resulting in serious 
weakening of the structure (e.g. large cracks 
or shifting of foundations or bearing walls, 
major settlement resulting in distortion or 
weakening of the superstructure, walls out of 
plumb). 


(1) BUILDINGS ON SAND-CLAY 

Building C.—There was no _ noticeable 
damage from Test C4 (120lb at 100ft). 
Damage from C5 (142 Ib at SOft) was mainly 
in the form of vertical cracks, from hairline to 
‘in in width, in the two walls closest to the 
blast. One of these (jin width) extended 
down through the basement wall. An original 
crack in the rear basement wall opened up 
and some pieces of stone forming the wall 
were dislodged. 

Building E.—Damage first occurred with 
Test E10 (140 Ib at S5O0ft) when some vertical 
and diagonal cracks developed in the basement 
and upper walls. An original diagonal 
crack in the front wall was opened up to tin 
in width. Test Ell (140lb at 25ft) 
demolished large sections of the two rear 
walls and caused the rear upper floor to 
collapse. The diagonal crack in the front 
wall opened up to about lin in width. 

Building S.—Following Test $12 (550 Ib at 
75ft), cracks in the brickwork were mainly 
vertical and varied from hairline to about 
jin wide. These were all in the section, 
about 25ft in length, closest to the blast. 
The adjoining section some 5Oft in length was 
completely undamaged. The basement door 
frame, which originally was in poor condition, 
settled about an inch. 
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(2) BUILDINGS ON TILI 

Building R.—No damage occurred until 
Test R3 (120 1b at 29ft) when some horizontal 
cracks, up to about Ain wide, developed in 
the basement walls. These extended out in 
the two walls, longitudinal with the blast, 
about 12ft from the rear wall. Nearly all 
the tell-tales across original cracks broke, 
although none were opened up. Somewhat 
fewer tell-tales broke in the walls normal to 
the blast. Most of the windows in the ground 
floor longitudinal walls broke while those in 
the walls normal to the blast remained intact. 
The top section of the chimney was sheared 
through. 





Fig. 6—Vertical crack due to settlement (school) 


Building T.—Test T17 (3501b at 8Oft) 
caused a few of the tell-tales across origina! 
cracks to break, although none opened up. No 
new plaster cracks were noticed possibly 
because there were several layers of paper on 
the walls. A few of the bricks in the chimney 
became dislodged. Somewhat fewer tell- 
tales were broken by Test T1I8 (650 1b at 
70ft). This caused some minor horizontal 
and vertical cracks in the basement walls, 
these being generally between courses or 
associated with windows, &c. Additional 
bricks were dislodged from the chimney. 

Building F.—Test F20 (400 lb at 90ft) 
caused some minor horizontal cracking in the 





Fig. 7—Vertical crack due to settlement (church) 
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Fig. 8—Horizontal crack—building T 


basement wall, generally between courses, 
and some stone to be dislodged from around 
one basement window. One partition wall, 
which was originally in poor shape, was 
cracked and a few tell-tales were broken. 
Major damage was inflicted on the building 
by Test F22 (750 lb at 70ft). Considerable 
sections of the rear basement wall fell away 
and the masonry walls above ground level 
were bulged out approximately 3in. Some 
of the upstairs partition walls became 
separated from the outside walls and there 
were a number of cracks yin to jin, both 
vertical and diagonal, associated with door- 
ways and windows. 

In general, the type of damage was found 
to be related to the soil condition. In the 
sand-ciay, vertical cracks occurred which 
were associated with large settlement. 
Examples of this type of damage are shown in 
Figs. 6 and 7. In the till, damage was more 
often associated with horizontal cracking and 
shattering of the basement walls as exemplified 
by Figs. 8 and 9. It is interesting that 
chimneys are sometimes the first part of a 





big. 10-—Chimney damage— building R 


building to show signs of weakness. Fig 10 
shows an example that occurred at building R 

It may be concluded that the damage in 
the buildings in sand-clay was caused by 
failure of the soil, i.e. settlement, under the 
buildings rather than by wave energy within 
the building proper. 


INTERPRETATION OF VIBRATION RECORDS 

Vibration measurements are commonly 
made with instruments that record either 
displacement or acceleration. Some authori- 
ties (e.g. Crandell) suggest that it does not 
matter which quantity is measured, since one 
can use the amplitude and frequency of the 
disturbance (assumed to be sinusoidal) to 
calculate the corresponding value of whatever 
quantity (displacement, velocity, acceleration) 
is needed. 
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Fig. 9—Horizontal crack—building F 


An examination of actual records, however, 
as exemplified byJFigs. 11 (a), (6) and (c), will 
indicate that this is a much over-simplified 
picture. Fig. 11 (d)Eshows a typical set of 
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Fig. 11(a), (b), (c) and (d)—Typical records of acceleration and velocity 
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records of acceleration and velocity obtained 
at the same observation point for the same 
blast. The records are quite different in 
character, and an attempt to determine the 
most characteristic frequency involves a 
rather arbitrary decision. Hence it is not 
possible to use the frequency with confidence 
as a means of calculating, for example, 
velocity from acceleration. A numerical 
differentiation of the velocity records shows 
that the two records do correspond reasonably 
well. The numerical integration and differen- 
tiation of such records is a tedious process, 
however, and it is obviously better to measure 
directly the quantity whose amplitude corre- 
lates best with damage. Then the precise 
wave form is of no concern and need not even 
be recorded. 

In the present study it was found possible 
to estimate the maximum velocity by measur- 
ing the maximum slope on the corresponding 
displacement record. Initially, the values 
determined in this way were systematically 
lower than observed velocities, but vibration 
table experiments indicated that the magnifi- 
cation of the displacement instrument at the 
frequencies involved was about 20 to 40 
instead of the rated value of 50. The results 
have been corrected accordingly. No pro- 
cedure simpler than a complete integration 
was found for estimating velocity amplitudes 
from the acceleration records, a fact that is 
unfortunate since acceleration records were 
almost always available for positions a few 
feet from the point of maximum damage. 

Variation of Amplitude with 
Explosive and Distance.—It was not always 
possible, especially with the displacement 
instruments, to observe directly the vibration 
of the portion of the building nearest to the 
blast. Hencea preliminary analysis was made 
to determine a satisfactory means of making 
corrections to the actual observations to give 
the vibration levels at the most-stressed 
portions of the structures. To this end the 
results were examined to find the variation of 
amplitude with charge (weight of explosive) 
and with distance from the source. This 
was done for the acceleration and displace- 
ment records. 

The observations were found to be very 
complicated. It was deduced that the ob- 
served amplitude at any point depended not 
only on charge and distance but also on 
source variations (variations in explosive and 
in its reaction with the soil immediately 
around it), structural peculiarities in the 
medium between source and observation 
point, and instrument point variations (the 
coupling between the instrument, the struct- 
ural element it was attached to, and the 
medium). - By a selection of observations 
that minimised or eliminated the extraneous 
variables, however, it was possible to obtain 
relationships between vibration amplitude 
and charge and distance. These relationships 
are average values from which individual 
results may depart considerably because of 
the extraneous variables. 

The variation of amplitude with charge was 
investigated by considering pairs of amplitude 
readings taken at the same observation point 
with the same instrument for two different 
charges. Only pairs involving small varia- 
tions in distance were used, and residual 
distance effects were corrected for on the 
assumption of an inverse distance law. 
Assuming that the amplitude is proportional 
to some power of the charge, each pair was 
used to calculate a value of n in the relation 
A,/A,=(E,/E,)", where A, and A, are the 
amplitudes and E, and E, the corresponding 
charges. This procedure eliminated all ex- 
traneous variables except the source factor 
and possibly some local peculiarities of the 


Weight of 


medium. Fifty-two such pairs of observa- 
tions were available, including longitudinal 
and vertical components, of acceleration and 
displacement, in till and in clay. There was 
no systematic difference between longitudinal 
and vertical components. Differences be- 
tween acceleration and displacement and 
between till and clay were barely significant, 
Statistically speaking, with slightly higher 
values for acceleration than for displacement, 
for till than for clay. Considering the ex- 
perimental conditions no great reliance is 
placed on these distinctions. Combining 
the intermediate results, weighting them 
according to their precision indices, an overall 
average value of n=0-67, with a standard 
deviation of 0-05, was obtained. This is in 
agreement with the value n= given by 
Thoenen and Windes rather than the values 
used by Morris (n= 4) or Crandell (n=1). 

The variation with distance was determined 
by considering pairs of observation points at 
different distances from the same charge. 
This eliminated source variations but included 
variations associated with the medium and 
with the observation points. The results were 
used to obtain values of m in the expression 
A,/A,=(d,/d,)m where d, and d, are distances 
corresponding to amplitudes A, and A,. An 
average value of m=1-8, with a probable 
error of 0-2. was obtained, but the distribution 
of the observations was unsymmetrical, 
beginning with a large number of values very 
close to m=1-0 and with few exceptions 
extending to higher values only. Variations 
in instrument coupling to the medium might 
be expected to produce a symmetric distribu- 
tion, with low values as common as high ones. 
Hence it appears that the principal variation 
is due to imperfections in the medium. It is 
surmised that in a perfect medium the inverse 
distance law would hold. 

The largest deviations from the inverse 
distance law were always associated with a 
marked change in terrain or in the nature of 
the vibration records. In the sand-clay area, 
there was a sustained large low-frequency 
vibration (2-5 c/s) within a few hundred feet 
of the source which did not occur at all at 
1,500ft and beyond (Fig. I1(a)). Amplitude 
ratios taken inside or outside this areafollowed 
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the inverse distance law fairly well, but those 
involving both near and far measurements 
gave large deviations. These are the points 
labelled NF in Fig. 12, which is a scatter 
diagram of the distance-amplitude results 
In general, these studies indicated that a 
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Fig. 12—Scatter diagram of amplitude ratios versus 
distance ratios 


prediction for a distant point based on obser- 
vations at a near point would be quite 
conservative, whereas it would be unwise to 
attempt the reverse prediction from distant 
to near points. 

In passing it might be remarked that the 
rate of diminution does not suggest a 
Rayleigh wave or other type of surface wave, 
for which m would be about 0-7. Only four 
observations gave values of m less than 0-9, 

OBSERVATIONS OF DAMAGE VERSUS 
VIBRATION 

The quantities of concern in relating build- 

ing damage to ground vibration are listed in 


Table II. The acceleration results are almost 
all direct observations of movement in 
foundation walls nearest to the  biast 


Velocity observations usually required a 
small distance correction. The displacement 
records almost all required the calculation 
described earlier, utilising a calibration test 
in the building combined with results for a 


I— Vertical Component—Sand Cla) Taste If—Summary of Results 
Acceleration Displacement Velocity 
Total Horizontal 
Charge Distance Ampli Fre Ampli Fre Observed Calculated settlement deformation 
Test (Ib) (ft) tude quency tude quency Amplitude (on) (in) Damage 
(x g) (c/s) (x10— (c/s) Ampli Fre (in/sec 
in) tude quency 
(in sec) (c/s) 
c4 120 100 36 50 (22) 25 50 0-OF Ol None 
120 145 25 SO None 
142 50 61 40 (50) 25 6 4) 09 0 Minor 
142 95 $6 40 (25) 25 (3-1) Threshold 
E 92 120 2 85, 150 (57) 2:5 29 0-02 None 
92 155 16 85, 150 (43) 25 (21) None 
Es 280 R88 4 130, 70 (10) 5 (5-7) O11 01 None 
280 125 (2°8)* 130, 70 
E10 140 50 (4-3) 70 (140) 2:5 (6 4) i 0.55 Minor 
Ell 140 25 (7) 40 (240) 2-5 (10-7) $1 } Major 
S8 260 160 16 130, 70 (64) 46 None 
$10 140 80 24 70 (85) 3-2 (3-9) None 
$12 550 75 15-5 250, 85 (240) 32 (10-7) 079 07 Minor 
550 125 (92) 250, 85 (140) 32 (6 4) None 
* Values in parentheses are estimated 
Il— Vertical Component—Till 
Acceleration Displacement Velocity 
Charge Distance Ampli Fre Ampl: f re Observed Calculated Tota Horizonta 
Test (Ib) (ft) tude quency tude quency Amplitude setilement deformatior Damage 
( g) (c's) i 10." (c/s) Ampl tre » Sex (iw 
mm) tude quen 
nm oe f« +& 
Ri 47 200 (0%) 170,17 67 i! 4) None 
R2 75 75 as 170, 17 (19) i" ' None 
R3 120 2 (47) 170, 17 (a4) ! ‘ w Mine 
Tis 250 120 102 $7 (10-7) ¢ . Nene 
TI? 350 80 16 so () i a Threshatd 
Ti8 650 70 $2 % (46) 16 4 ean 
Fig sO 140 065 <0 i7 ' ; — 
F20 400 90 $7 1” (% ‘ Mare 
400 95 66 1” Ma 
400 ms 4s 1% (67) ~ 
P22? 7 7$ 104 as iw Me 
70 70 9s 64 May» 
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at) 
Teme | «€ bererterteties of Dethtiews Soler ted for Tee 
as 
- © Be, bere D hw ’ mate 
— ttevg abing o 
\ emg! “ ese eer years 
€ Peuses # wo eval & g@heeter needs ’ Me 
’ 4 we Nerd : ret @heeter nocd 4) ‘ “ 
trons 
T. 
Pees & 
> we Prcvent Send «la nteck gfester wmede ‘ Pa] “ 
- He nene ra treme end wood oding ’ » ’ 
eood fire board inaede 
; Me eee Tal tle Oreck plaster ‘unde $1 wo wo « 
’ Phe come ma Mam pert ilin §6hriek $4 a) 17 ” 
plaster \nade 
Acnes frame and wood 
viding. plaster inwde 
* All buildings were on basements with walls of stone and mortar 18mm to 240m thick 


equipment, structural damage indicators and 
ancillary measuring devices. 


(1) Stock MBASURING INSTRUMENTS 

(a) Displacement.—One Sprengnether and 
three modified Leet three-component seismo- 
graphs were used to measure displacement. 
The Leet instruments, of early vintage, 
originally showed extraneous frequency com- 
ponents owing to lack of lateral restraint at 
the pivots. Suitable modifications had been 
made to eliminate this defect. All three 
components of the Leet instruments have a 
nominal magnification of 50 and will record 
displacements from about 0-00lin to 0-02in. 
The Sprengnether instrument has a magnifi- 
cation of 320 in the vertical direction and 180 
in the horizontal direction. It records dis- 
placements from about 0-000lin to 0-00Sin. 
The moving elements of both instruments 
have a fundamental natural frequency of 
about | c/s and are critically damped. The 
Leet and Sprengnether instruments weigh 
70 Ib and 40 Ib respectively. 

(b) Velocity —Two Willmore-Watt seismo- 
meters were used to measure the velocity of 
the movement of the structure or of the 
ground. The Willmore seismometer is a 
seismic instrument, with a natural frequency 
also of the order of | c/s, in which a coil is 
arranged to cut a moving magnetic field. 
Thus its output is proportional to the rate of 
change of cutting flux and therefore to the 
derivative of displacement which is directly 
proportional to the velocity. The element is 
critically damped by loading the coil with 
suitably proportioned loading resistance. 
It is a single component instrument, but by a 
simple adjustment it can measure velocity in 
either vertical or horizontal direction. In 
this work it was used to measure motion only 
in the longitudinal direction. The instrument 
was connected via a suitable resistance net- 
work directly to a galvanometer element in a 
multi-channel recorder. 

(c) Acceleration.—An accelerometer is also 
a seismic system but with a natural frequency 
above the range of interest. The response to 
acceleration of a properly damped instrument 
is essentially flat for frequencies up to about 
50 per cent of its natural frequency. The 
unbonded strain gauge type made by Statham 
Laboratories was used for these tests. Three 
of the transducers had natural frequencies of 
the order of 400 c/s, two were at 250 cs 
and one at 110 c/s. The recording system had 
a frequency response that was flat well above 
that of the accelerometers. Viscous oil 
damping is incorporated in the transducers. 
Thus it was essential, for maintaining good 
frequency response, that they be kept at room 
temperature during the very cold weather in 
which the tests were carriedout. This was 
achieved by providing heat lamps over the 
transducers. The weight of the accelero- 
meters was of the order of 6 oz. 

For all types of instruments suitable pre- 
cautions must be taken to ensure that they 
truly indicate the ground vibration. The 
first requirement is that they be fastened 


securely to the medium or structure. Other- 
wise vertical accelerations greater than g or 
somewhat smaller horizontal components 
will cause a shifting of the transducers. 
A second requirement is that the added mass 
of the instrument should not load the 
medium unduly. Because of this second 
requirement, the rather heavy displacement 
seismographs were always mounted on an 
extended rigid surface such as a basement 
floor or paved road. When measuring large 
amplitudes the Leet seismographs were 
anchored with chains and turnbuckles fastened 
to the supporting slab. 


(2) RECORDING EQUIPMENT 

Apart from displacement records from the 
seismographs, records were obtained on a 
photographic type of multi-channel oscillo- 
graph (Consolidated) or on a direct writing 
oscillograph (Brush). The amplifiers and 
galvanometers associated with the Con- 
solidated recorder were flat from 0 to 600 
cycles, and the galvanometer fed directly by 
the Willmore seismometer was flat to 1,000 c/s. 
The Brush equipment is approximately flat 
from 0 to 100 c/s. 


(3) STRUCTURAL DAMAGE INDICATORS 

(a) Teill-tales.—In order to obtain a positive 
indication of movement in existing cracks in 
plaster or in basement walls, a sheet of paper 





Fig. 5—Showing tell-tale across an original crack 


was pasted across each crack (Fig. 5). The 
adhesive used was a type that is rigid when 
dry and thus does not yield under load. 
Consequently, a widening or extension of 
original cracking produced a tear in the paper. 

(b) Settlement.—Excessive settlement of a 
structure, which could be the primary cause 
of damage rather than the building vibration, 
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was measured with a precise lr Reference 
points were set up, usually in the basement of 
the structure concerned, and where possible 
a reference datum remote from the test site 
was also used Settlement was determined 
by measuring the changes in the levels of 
these points with respect to the datum and to 


each other before and after cach blast 

(c) Horizontal Deformation.—Plumb lines 
were suspended from points near the top of 
each structure with the plumb bobs just above 
reference points near ground level They 
were used to observe permanent movement 
of the top of the structure relative to the 
ground. 


(4) ANCILLARY MEASURING Devices 

(a) Building Strain.—An attempt was made 
to measure the dynamic strain in the walls of 
the structure caused by the blasting opera- 
tions. The walls of the structures and of the 
basements were of a non-homogeneous 
nature and the bond between the mortar and 
the individual bricks or stones was not parti- 
cularly good in at least two of the structures 
tested. Thus it was not practical to apply 
resistance wire strain gauges in the usual 
manner even if the locations at which the 
maximum strain would occur could be 
adequately predicted. To overcome these 
difficulties, a method was devised for measur- 
ing the total strain along the whole length of a 
wall. Resistance wire strain gauges were 
used to measure the strain in thin steel strap- 
ping secured at diagonally opposite corners 
of a wall. By pretensioning the strapping 
to about half its yield strength it was possible 
to measure both positive and negative strain 
up to the limit of the available strain in the 
strapping. 

(6) Air-Blast Pressure.—Throughout the 
tests, air blast was controlled so that it would 
not contribute to damage. To this end it was 
necessary to set up a suitable monitoring 
system. For this purpose a simple crystal 
microphone was used in conjunction with a 
cathode ray oscillograph—the resulting signal, 
representing the air-blast pressure, being 
photographed. The frequency response of 
the over-all system was approximately flat 
from 20 to 7,500 c/s. 

(c) Falling-Pin Gauge.—The opportunity 
was taken of correlating the response of the 
falling-pin gauge with damage and with 
ground vibration. The gauges used com- 
prised eight jin diameter rods ranging from 
6in to 15in in length. These are placed on 
end on a carefully levelled flat plate. Each 
pin is provided with a rigidly supported 
cylindrical casing so that one pin falling will 
not disturb the remaining pins in the gauge. 
The performance of the pin gauge is supported 
by a very elementary analysis which ignores 
the frequency response of the system. From 
this it is deduced that the threshold value of 
vibration required to upset a pin varies 
inversely as its length. It is stated that 
damaging levels of vibration will upset pins 
longer than about 8in. A more detailed 
analysis (in preparation) indicates that the 
response of the pin depends more on the wave- 
form of the disturbance than on ithe length 
of the pin. For the complex vibration that 
typically occurs there is about equal pro- 
bability of upsetting any of the pins in the set. 


TYPICAL OPERATING PROCEDURE 


The typical operation on any one structure 
was as follows: 

(1) The building was carefully examined 
and all portions of the structure that were in 
poor condition were appropriately marked 
and noted. Tell-tales were then pasted over 
the cracks. Photographs were made of 
areas where damage was expected and again 
after damage occurred. 











(>> Plomh hole were metatiod and 
reference points were sect up for settlement 
measurements 

(3) Accelerometers, sersmometers, scismo 
graphs, falling-pin gauges and the strain 
measuring equipment were installed and 


connected as necessary to the various record- 
ing devices. The air-blast measuring equip- 
ment was set up outside the structure 
Seismographs were also disposed at two or 
three distant locations suitable for monitoring 
the larger blasts 

(4) The procedure was then to detonate 
charges of increasing intensity until the 
structure was damaged. The resulting 
ground vibration and movements of the 
structure were observed for each charge and 
the structure was carefully examined for 
signs of visible damage. 

Instrumentation for acceleration measure- 
ments was straightforward. Accelerometers 
were usually screwed solidly into the founda- 
tion walls nearest to the source, with 
additional units at other points of interest in 
the building. The only change during 
measurements on a given building was to 
adjust the gains of the associated amplifiers 
to obtain a record of suitable amplitude. 

The displacement seismographs presented 
a problem since the available instruments 
were too sensitive to record damaging levels of 
vibration. Consequently, the usual pro- 
cedure was to use a small preliminary blast 
for comparing displacements at the building 
with those at one or two distant monitoring 
points. Subsequent blasts were observed at 
the distant points only, and the displacements 
at the building were calculated from the 
ratios observed during the calibration blast. 

Velocity measurements were similar to the 
accelerometers except that, as previously 
noted, only two instruments were available. 
Moreover, they were rather difficult to mount 
so that they were both secure and accurately 
levelled, with the result that at high vibration 
intensities there was evidence that the moving 
elements were striking the limiting stops. 
Consequently, the number of reliable velocity 
records was greatly reduced. The main body 
of direct observations therefore are displace- 
ments and acceleration. As analysis of the 
results proceeded, it was evident that velocity 
was an important quantity, and calculations 
were made to obtain velocity from the other 
records. 

The objective with respect to the charges 
was to place them sufficiently far away from 
the structure that proximity effects in the soil 
immediately surrounding the charge would 
not contribute to the damage of the structure. 
In practice it was difficult to carry out this 
plan since extremely large charges were 
required to damage a structure when it was 
100ft or more away. This would have in- 
volved keeping larger quantities of explosive 
on hand than was practical. The procedure 
was therefore to place small calibrating 
charges at about 150ft and succeedingly larger 
charges progressively closer, the minimum 
distance in most cases being not less than SOft 
from the structure. Thus the soil between 
the individual charges and the structure was 
undisturbed. The holes varied from I5ft 
to 30ft in depth, depending on the total charge 
planned and the collar required to control 
flying debris and air blast. The larger 
charges were placed in groups of holes 
between I5ft and 25ft apart, arranged to 
produce approximately a plane wave dis- 
turbance representative of a distant blast 
source. The explosives used were 75 per cent 
Forcite (Canadian Industries, Ltd.) and 
60 per cent Special Gel (Dupont), 4in to Sin 
in diameter. 

Twenty-two blasts were set off in the 


vicinity of the oa Durldings These will tx 
referred to by a consecutive senes of numbers 


with a letter prefix referring to the building 
under test (e.g. C4 is the fourth blast, which 
occurred near building ©). Two of the 


buildings (E and S$) were fairly close together 
and observations were made simultancously 
in both 


DEFINITION OF DAMAGE 


One can visualise a variety of vibration 
processes resulting in stresses on various 
parts of a structure, and these considerations 
each lead to a different estimate of what will 
cause damage. Such a detailed examination, 
though it may provide useful understanding 
of some special cases, will not provide a 
practical basis for controlling blasting 
operations. 

An alternative approach is simply to look 
for an empirical relation between some 
measure of vibration energy and building 
damage. Most buildings are complex struc- 
tures from the viewpoint of ground vibrations 
and, as will be shown, a typical blasting 
vibration is a complex disturbance. When 
the vibration energy reaching a building 
exceeds a certain threshold value, it is 
reasonable to expect that some portions of 
the building or the supporting soil will be 
stressed beyond their yield points. The 
question is whether this damage threshold is 
sufficiently well defined to lead to a general 
criterion of safe blasting practice. What is 
most desirable is a threshold of damage that 
is relatively insensitive to peculiarities of soil 
or structure. 

For purposes of relating vibration energy 
to damage three categories are defined as 
follows: 

(1) Threshold of damage.—Opening of 
old cracks and formation of new plaster 
cracks, dislodging of loose objects (e.g. loose 
bricks off chimneys). 

(2) Minor damage.—Superficial, not 
affecting the strength of the structure (e.g. 
broken windows, loosened or fallen plaster), 
hairline cracks in masonry. 

(3) Major damage.—Resulting in serious 
weakening of the structure (e.g. large cracks 
or shifting of foundations or bearing walls, 
major settlement resulting in distortion or 
weakening of the superstructure, walls out of 
plumb). 


(1) BuILDINGS ON SAND-CLAY 


Building C.—There was no _ noticeable 
damage from Test C4 (120lb at 100ft). 
Damage from C5 (142 Ib at SOft) was mainly 
in the form of vertical cracks, from hairline to 
tin in width, in the two walls closest to the 
blast. One of these (Jin width) extended 
down through the basement wall. An original 
crack in the rear basement wall opened up 
and some pieces of stone forming the wall 
were dislodged. 

Building E.—Damage first occurred with 
Test E10 (140 Ib at SOft) when some vertical 
and diagonal cracks developed in the basement 
and upper walls. An original diagonal 
crack im the front wall was opened up to 4in 
in width. Test Ell (140lb at 25ft) 
demolished large sections of the twc rear 
walls and caused the rear upper floor to 
collapse. The diagonal crack in the front 
wall opened up to about lin in width. 

Building S.—Following Test $12 (550 Ib at 
75ft), cracks in the brickwork were mainly 
vertical and varied from hairline to about 
iin wide. These were all in the section, 
about 25ft in length, closest to the blast. 
The adjoining section some 5Oft in length was 
completely undamaged. The basement door 
frame, which originally was in poor condition, 
settled about an inch. 





. 


(2) Rivwmw~s o~ TH 


Ruildineg FR. No damage 
Test R3 (120th at 29ft) when some honzontal 


occurred unt 


cracks, up to about Aim wide, developed in 
the basement walls. These extended out in 
the two walls, longitudinal with the blast 
about |2ft from the rear wall. Nearly all 


the tell-tales across original cracks broke, 
although none were opened up. Somewhat 
fewer tell-tales broke in the walls normal to 
the blast. Most of the windows in the ground 
floor longitudinal walls broke while those in 
the walls normal to the blast remained intact. 
The top section of the chimney was sheared 
through. 





Fig. 6—Vertical crack due to settlement (school) 


Building T.—Test T17 (350 1b 80ft) 


. caused a few of the tell-tales across vriginal 


cracks to break, although none opened up. No 
new plaster cracks were noticed possibly 
because there were several layers of paper on 
the walls. A few of the bricks in the chimney 
became dislodged. Somewhat fewer tell- 
tales were broken by Test TI8 (650 1b at 
70ft). This caused some minor horizontal 
and vertical cracks in the basement walls, 
these being generally between courses or 
associated with windows, &c. Additional 
bricks were dislodged from the chimney. 
Building F.—Test F20 (400lb at 90ft) 
caused some minor horizontal cracking in the 





Fig. 7—Vertical crack due to settlement (church) 
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Fig. 8—Horizontal crack—building T 


basement wall, generally between courses, 
and some stone to be dislodged from around 
one basement window. One partition wall, 
which was originally in poor shape, was 
cracked and a few tell-tales were broken. 
Major damage was inflicted on the building 
by Test F22 (750 lb at 70ft). Considerable 
sections of the rear basement wall fell away 
and the masonry walls above ground level 
were bulged out approximately 3in. Some 
of the upstairs partition walls became 
separated from the outside walls and there 
were a number of cracks #in to jin, both 
vertical and diagonal, associated with door- 
ways and windows. 

In general, the type of damage was found 
to be related to the soil condition. In the 
sand-clay, vertical cracks occurred which 
were associated with large settlement. 
Examples of this type of damage are shown in 
Figs. 6 and 7. In the till, damage was more 
often associated with horizontal cracking and 
shattering of the basement walls as exemplified 
by Figs. 8 and 9. It is interesting that 
chimneys are sometimes the first part of a 





Fig. 10—Chimney damage—building R 


building to show signs of weakness. Fig 10 
shows an example that occurred at building R. 

It may be concluded that the damage in 
the buildings in sand-clay was caused by 
failure of the soil, i.e. settlement, under the 
buildings rather than by wave energy within 
the building proper. 


INTERPRETATION OF VIBRATION RECORDS 

Vibration measurements are commonly 
made with instruments that record either 
displacement or acceleration. Some authori- 
ties (e.g. Crandell) suggest that it does not 
matter which quantity is measured, since one 
can use the amplitude and frequency of the 
disturbance (assumed to be sinusoidal) to 
calculate the corresponding value of whatever 
quantity (displacement, velocity, acceleration) 
is needed. 
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Fig. 9—Horizontal crack—building F 


An examination of actual records, however, 
as exemplified byJFigs. 11 (a), (6) and (c), will 
indicate that this is a much over-simplified 











picture. Fig. 11 (d)}shows a typical set of 
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Fig. 11(a), (b), (c) and (d)—Typical records of acceleration and velocity 
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records of acceleration and velocity obtained 
at the same observation point for the same 
blast. The records are quite different in 
character, and an attempt to determine the 
most characteristic frequency involves a 
rather arbitrary decision. Hence it is not 
possible to use the frequency with confidence 
as a means of calculating, for example, 
velocity from acceleration. A numerical 
differentiation of the velocity records shows 
that the two records do correspond reasonably 
well. The numerical integration and differen- 
tiation of such records is a tedious process, 
however, and it is obviously better to measure 
directly the quantity whose amplitude corre- 
lates best with damage. Then the precise 
wave form is of no concern and need not even 
be recorded. 

In the present study it was found possible 
to estimate the maximum velocity by measur- 
ing the maximum slope on the corresponding 
displacement record. Initially, the values 
determined in this way were systematically 
lower than observed velocities, but vibration 
table experiments indicated that the magnifi- 
cation of the displacement instrument at the 
frequencies involved was about 20 to 40 
instead of the rated value of 50. The results 
have been corrected accordingly. No pro- 
cedure simpler than a complete integration 
was found for estimating velocity amplitudes 
from the acceleration records, a fact that is 
unfortunate since acceleration records were 
almost always available for positions a few 
feet from the point of maximum damage. 

Variation of Amplitude with Weight of 
Explosive and Distance.—It was not always 
possible, especially with the displacement 
instruments, to observe directly the vibration 
of the portion of the building nearest to the 
blast. Hence a preliminary analysis was made 
to determine a satisfactory means of making 
corrections to the actual observations to give 
the vibration levels at the most-stressed 
portions of the structures. To this end the 
results were examined to find the variation of 
amplitude with charge (weight of explosive) 
and with distance from the source. This 
was done for the acceleration and displace- 
ment records. 

The observations were found to be very 
complicated. It was deduced that the ob- 
served amplitude at any point depended not 
only on charge and distance but also on 
source variations (variations in explosive and 
in its reaction with the soil immediately 
around it), structural peculiarities in the 
medium between source and observation 
point, and instrument point variations (the 
coupling between the instrument, the struct- 
ural element it was attached to, and the 
medium). - By a selection of observations 
that minimised or eliminated the extraneous 
variables, however, it was possible to obtain 
relationships between vibration amplitude 
and charge and distance. These relationships 
are average values from which individual 
results may depart considerably because of 
the extraneous variables. 

The variation of amplitude with charge was 
investigated by considering pairs of amplitude 
readings taken at the same observation point 
with the same instrument for two different 
charges. Only pairs involving small varia- 
tions in distance were used, and residual 
distance effects were corrected for on the 
assumption of an inverse distance law. 
Assuming that the amplitude is proportional 
to some power of the charge, each pair was 
used to calculate a value of n in the relation 
A,/A,=(E,/E.y', where A, and A, are the 
amplitudes and E, and E£, the corresponding 
charges. This procedure eliminated all ex- 
traneous variables except the source factor 
and possibly some local peculiarities of the 


medium. Fifty-two such pairs of observa- 
tions were available, including longitudinal 
and vertical components, of acceleration and 
displacement, in till and in clay. There was 
no systematic difference between longitudinal 
and vertical components. Differences be- 
tween acceleration and displacement and 
between till and clay were barely significant, 
Statistically speaking, with slightly higher 
values for acceleration than for displacement, 
for till than for clay. Considering the ex- 
perimental conditions no great reliance is 
placed on these distinctions. Combining 
the intermediate results, weighting them 
according to their precision indices, an overall 
average value of n=0-67, with a standard 
deviation of 0-05, was obtained. This is in 
agreement with the value nm=4{ given by 
Thoenen and Windes rather than the values 
used by Morris (n= 4) or Crandell (n= 1). 

The variation with distance was determined 
by considering pairs of observation points at 
different distances from the same charge. 
This eliminated source variations but included 
variations associated with the medium and 
with the observation points. The results were 
used to obtain values of m in the expression 
A,/A,=(d,/d,)m where d, and d, are distances 
corresponding to amplitudes A, and A,. An 
average value of m=1-8, with a probable 
error of 0-2. was obtained, but the distribution 
of the observations was unsymmetrical, 
beginning with a large number of values very 
close to m=1-0 and with few exceptions 
extending to higher values only. Variations 
in instrument coupling to the medium might 
be expected to produce a symmetric distribu- 
tion, with low values as common as high ones. 
Hence it appears that the principal variation 
is due to imperfections in the medium. It is 
surmised that in a perfect medium the inverse 
distance law would hold. 

The largest deviations from the inverse 
distance law were always associated with a 
marked change in terrain or in the nature of 
the vibration records. In the sand-clay area, 
there was a sustained large low-frequency 
vibration (2-5 c/s) within a few hundred feet 
of the source which did not occur at all at 
1,500ft and beyond (Fig. 11(a)). Amplitude 
ratios taken inside or outside this areafollowed 


I— Vertical Component—Sand Clay Tasie If 


Acceleration Displacement 


Charge | Distance Ampli- Fre- Ampli- Fre- 
Test (Ib) (ft) tude quency tude quency 
(xg) (c/s) (x10 (c/s) 
in) 
c4 120 100 36 50 (22) 25 
120 145 25 SO 
142 50 61 40) (50) 25 
cs 142 95 56 40 (25) 25 
E6 92 120 2 85, 150 (57) 25 
92 155 16 85, 150 (43) 25 
E8& 280 &8 a 130, 70 (130) 2:5 
280 125 2-8)" (130, 70 
£10 140 50 (43) 70 (140) 25 
Ell 140 25 (7) 40 (240) 25 
S8 260 160 16 130, 70 (64) 46 
$10 140 80 24 70 (85) 32 
$i2 $50 75 15-5 250, 85 (240) 32 
550 125 (9-2) 250, 85 (140) 32 


Ampli 
tude 
(in/sec) 


543 


the inverse distance law fairly well, but those 
involving both near and far measurements 
gave large deviations. These are the points 
labelled NF in Fig. 12, which is a scatter 
diagram of the distance-amplitude results. 
In general, these studies indicated that a 
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Fig. 12—Scatter diagram of amplitude ratios versus 
distance ratios 


prediction for a distant point based on obser- 
vations at a near point would be quite 
conservative, whereas it would be unwise to 
attempt the reverse prediction from distant 
to near points. 

In passing it might be remarked that the 
rate of diminution does not suggest a 
Rayleigh wave or other type of surface wave, 
for which m would be about 0-7. Only four 
observations gave values of m less than 0-9. 


OBSERVATIONS OF DAMAGE VERSUS 


VIBRATION 


The quantities of concern in relating build- 
ing damage to ground vibration are listed in 
Table Il. The acceleration results are almost 
all direct observations of movement in 
foundation walls nearest to the blast. 
Velocity observations usually required a 
small distance correction. The displacement 
records almost all required the calculation 
described earlier, utilising a calibration test 
in the building combined with results for a 


Summary of Results 


Velocity 
Horizontal 
deformation 
(in) 


Total 
Calculated settlement 
Amplnude (im) 
(in/sec) 


Observed 
Damage 
Fre- 
quency 
(c/s) 

0-06 ot None 
None 
Minor 
Threshold 
None 
None 
None 


(30) 
(6 4) 0-95 
(3-1) 
(2:9) 
(2-1) 
(5-7) 


0-02 
O11 01 


Minor 
) Major 
None 
None 
Minor 
None 


(6 4) ! 
(10-7) 5 


—N 


(3-9) 
(10-7) 
(6 4) 


079 07 


* Values in parentheses are estimated 


Il— Vertical Component—Till 


Acceleration Displacement 


Charge Distance Ampli- Fre- Ampli- Fre- 
Test (Ib) (ft) tude quency tude quency 
(x #) (c/s) (=x 10 (c/s) 
in) 
Ri 47 200 (0-36)* 170, 17 67 il 
R2 7s 75 (1-3) 170, 17 (19) 1 
R3 120 (47) 170, 17 (84) i 
TI5 250 120 1-02 57 (10-7) 16 
Ti7 350 80 36 50 (36) 16 
Tis 650 70 $2 % (46) 16 
Fig 50 140 0-65 50 17 il 
F20 400 90 $7 130 (86) 11 
400 95 66 130 _ 
400 115 45 130 (67) a 
F22 730 75 10-5 8s (170) il 
730 70 95 64 


Ampli- 
tude 
(in/sec) 


Velocity 


Horizontal 
deformation 
(in) 


Calculated Total 
Amplitude | settlement 
(in/sec) (in) 


Observed 
Damage 
Fre- 
quency 
(c/s) 


None 
None 
M’nor 
None 
Threshoid 
Minor 
None 
Major 
Major 
None 
Major 
Major 


(10-0) 01 05 


(17) 


* Values in parentheses are estimated 
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U1—Longitudinal Component— Sand Clay 


Acceleration Displacement 
i aiceatinennsiaiemehialimanimnisipn a idhhapeeniniaias aieniegshtimare 
Charge Distance Ampli- Fre- Ampli- Fre- 
Test (ib) | | tude quency tude | quency 
| | (xg) | Gis) | (x10! €/s) 
| in) | 


i 
a i. - 
| 120 | 00 | 0% 3 (60) 25 
120 | 145 | O83 a os 
cs 142 3 CO} «OF 64 «| (140) 25 
0-5 64 | (80) 35 
£6 92 | 1 O55 | 250 (94) 2-5 
92 | 135 | 066 (72) 2-5 | 
Es | 280 27 125 | (180) 2-5 
E10 | 140 | 30 | 264 70 | (200) 25 
Eli | 140 | 25 | @5)* 50 360 2-5 
88 260 | 160 08 250 | - 
$sio | 140 | 8 | O8 250 | (120) 32 
siz | 5% | 75 28 230 | (350) 32 
$30 | 125 17 250 | (200) 32 


* Values in parentheses are estimated. 


1V—Longitudinal Component—Till 


| | 


Velocity 
Observed Calculated Total Horizontal 
——- —__———-' Amplitude settlement deformation 
Ampli- Fre- | (in/sec) (in) (in) 
tude quency | 
(injsec) | (c/s) 
12+ 8 (4:8) 0-06 01 
0-76 — _- 
f+ 8 (10-6) 095 | 035 
4 ie * fe 
2-2 8 (1-5) 002 
17 (1-1) - 
— G3) O11 O1 
— (7-7) 1-2 0-55 
+ — | (6 $1 3 
13 50 — 
2 150 
_ (10) 0-79 07 
- _ (6-0) - 


Tasie II (continued)}—Summary of Results 





Damage 


None 
None 
Minor 
Threshold 
None 


| None 


Minor 
Major 
None 


None 
Threshold 
None 
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Acceleration Displacement Velocity 
Charge Distance, Ampli- Fre- Ampli- Fre- | Observed Calculated Total Horizontal 
Test | (ib) (ft) tude | quency tude quency - | Amplitude settlement | deformation Damage 
(=x g) (c/s) (x 10-* (c/s) Ampli- Fre- (in/sec) (in) (in) 
in) tude quency | 
(in/sec) (c/s) 
RI 47 200 (0-26)* |460, 13 10.4 77 0-46 (0-55) 0 None 
R2 75 75 (1-0) 460, 13 (38) 77 (1-9) 0 None 
R} 120 29 (3-5) 460, 13 (130) 77 68 10 - 0-06 0-12 Minor 
Tis 250 120 1-05 15, 43 (40) 7 (29) - 0 0 None 
250 145 0-7 15, 43 24 13 
Ti 350 80 2:5 50 (72) 10 10 10, 7:3 (7-0) 0-02 0.07 | Threshold 
1 650 70 48 50 (90) 95 (10+) 65 (4:3) 0-07 015 Threshold 
650 100 (3-4) 50 (63) 95 74 — - 
Fig 50 140 0-75 42 25 10 14 100, 8:5 | (1-7) 0 0 None 
F20 400 9 | 534 170 (75) 95 8+ (6-7) 01 os Major 
400 9s | 40 170 84 ' Major 
400 115 41 (39) 5 None 
F22 750 75 60 | 85 (128) 9-5 (12) Major 
70 80 8s Major 


* Values in parentheses are estimated. 


distance monitoring point. The limited velo- 
city observations were augmented by calcu- 
lations based on the maximum slopes of 
displacement records. This procedure was 
not entirely satisfactory since no displace- 
ment records were obtainable in the buildings 
for the damaging blasts. Hence these cal- 
culations also involve the same extrapolation 





procedure used for displacement. Never- 
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Fig. 13—Longitudinal displacement versus 

frequency and damage 
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Fig. 14—Vertical displacement versus frequency 
and damage 


theless there is fair agreement between 
calculations and observations where both are 
available. Better agreement was found in a 
few cases for which acceleration records were 
integrated to obtain maximum velocity. 
Figs. 13 and 14 are scatter diagrams 
showing the relations between longitudinal 
and vertical displacements, frequency and 
damage. The results show considerable 
variation in damage threshold depending on 
the principal frequency. In fact the trend 
suggests that the threshold corresponds to a 
constant velocity. (The dashed lines in the 
figures represent a velocity of 4.5in per sec- 
ond, a criterion that will be discussed later.) 
When the results are examined in detail, it is 
seen that a low-frequency group were all 
obtained in the sand-clay soils, whereas 
most of the higher-frequency values were 
obtained in the till soils. Thus there appears 
to be some correlation between the nature of 
the soil and the frequencies predominating on 
displacement records. It will be seen that it 
is not possible to assign a damage threshold 
in terms of displacement without some 
qualification regarding frequency. 
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Fig. 15—Longitudinal and vertical velocity versus 
damage 
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The velocity results are plotted in Fig. 15. 
Since many of the velocity values were derived 
indirectly, a correlation with frequency was 
not attempted. In any case, despite the extra 
steps in the derivation, the velocity damage 
threshold was remarkably constant for all 
six buildings. The damage threshold for 
either longitudinal or vertical velocity is about 
4in per second. 

The acceleration results are shown in Figs. 
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Fig. 16—Longitudinal acceleration versus frequency 
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Fig. 17—Vertical acceleration versus frequency and 
damage 


against frequency it should be remembered 
that there is usually an assortment of frequene 
cies on an acceleration record. In some 
instances it was difficult to decide which of 
two or three widely differing “ principal 
frequencies,” all of about the same amplitude, 
should be plotted. The vertical acceleration 
component shows a well-defined damage 
threshold of about 4 g. The longitudinal 
results included one exceptionally low value, 
but otherwise suggest a damage threshold of 
between 2 g and 3 g. 


COMPARISON WITH OTHER DAMAGE 
CRITERIA 


Various criteria of damage and recom- 
mended safe limits have been proposed, based 
on a limiting value of displacement, velocity, 
or acceleration. It will be of interest to 
compare the foregoing results with these 
criteria. 

Thoenen and Windes' made exhaustive 
studies of blasting vibrations and of building 
damage, but unfortunately the two phases of 
their work are not too well connected. 
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Measurements were made of the damage 
produced by a mechanical vibration of ceiling 
panels in six buildings and these indicated a 
damage threshold (in terms of our definition) 
of about 0-7 g. Only one case was reported 
of damage due to a blasting operation. This 
produced threshold damage at a displacement 
amplitude of about 0- lin which corresponds 
to about the middle of the threshold versus 
frequency curves obtained for the St. 
Lawrence studies. The threshold accelera- 
tion values obtained in the St. Lawrence 
study were substantially higher than the 
vibrator result obtained by Thoenen and 
Windes (2 g to 4 g as compared with 0-7 g). 
This was true not only for accelerations at 
ground level but for those measured, in a 
few cases, in the upper parts of the buildings. 
Hence it is concluded that a steady-state 
vibration of the type they studied introduces 
higher maximum stresses than are produced 
by the transient disturbance due to blasting. 
It might also be noted that the primary 
damage mechanism observed in the St. 
Lawrence work was never similar to the case 
they studied, of simple transverse motion in a 
free panel. 

Morris,? on the basis of strength 
calculations for a series of brick piers, 
recommended as a safe limit a displacement 
of 8x10-in. More recently Morris and 
Westwater,’ on the basis of a few observations 
of damage to buildings, estimated that the 
actual damage threshold is about 40 x 10~*in. 
This latter figure is in agreement with the 
high-frequency portion of the St. Lawrence 
results (for buildings in till), but is much 
lower than the low-frequency values obtained 
for some of the buildings founded in sand- 
clay. To include the results of Langefors 
et al a much lower displacement threshold 
would be required for buildings founded on 
rock (about 1-6x10-%). Thus it would 
appear that Morris’ recommended limit is 
conservative except for buildings in rock, 
where it is rather close to the actual damage 
threshold. 

Crandell? used a criterion based on peak 
energy in the disturbance, which leads to a 
velocity criterion. He specified a velocity 
of 3-2in per second as the beginning of a 
“caution zone.” A velocity of 4-Sin per 
second is defined as the beginning of the 
“‘ danger” zone, and it is assumed that this 
corresponds to the damage threshold, al- 
though no substantiating evidence is given. 
The more recent papers by Langefors, 
Westerberg and Kihlstrom* include a large 
number of experimental observations of 
damage to houses by blasting. These show 
a damage threshold of about 4: Sin per second. 
The St. Lawrence results for both longi- 
tudinal and vertical components of velocity 
agree very well with these results. It is 
worth noting that this is so for both sand-clay 
and till foundation materials, whereas the 
similar results of Langefors et al were 
obtained for houses based on rock. Thus 
for a variety of foundation conditions, and a 
corresponding variety of damage mechanisms, 


Taste I1l—Observations With Falling Pin Gauges 
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TaBLe IV—Building Strain Measurements 


Maximum Strain 


Charge | Distance " Longitudinal wall 


Test (ib) | (ft) 


Dynamic Permanent 
(4 in/in) (4 tn/in) 
ce | s120 100 ~ 150 0 
cs 142 50 375 640 
$10 140 80 iss 0 
Sil 140 105 80 0 
$12 |} 350 75 450 $30 
Ti3 is 150 
Ti4 3 150 13 0 
Tis 250 120 325 0 
Ti6 50 122 60 0 
Ti? 350 80 500 0 
Ti8 680 70 8,604 0 


involving predominant frequencies ranging 
from 2-5 to 400 c/s, a velocity of 4-Sin per 
second appears to be the threshold of damage. 


OBSERVATIONS WITH FALLING-PIN GAUGE 

The pin gauges were set up during blasts 
at buildings S, T, and F, the first of these 
being in sand-clay terrain and the others in 
till. At each building the pins fell over before 
damaging levels were reached. The relevant in- 
formation is listed in Table III. It is difficult 
from the rather limited evidence to set a precise 
threshold vibration level, but it appears that 
at least some of the pins may be expected to 
fall when vibration levels are slightly below 
the damage threshold. 


BUILDING STRAIN 

The results of the building strain measure- 
ments are shown in Table IV. These appear 
to be reasonably consistent, in that the strain 
indicated increased with charge, and large 
settlement was associated with large dynamic 
strain and with permanent strain remaining 
in the wall after the blast. Where settlement 


Near transverse wall 


Remarks 
Dynamic Permanent 
(uu im/in) (u im/im) 
150 0 No damage 
1,000 150 Settlement—cracked wall and 
foundation 
300 0 No damage 
100 0 No damage 
650 900 Settlement— minor cracking 
(100ft 
away south 
wall of 
room) 
2 0 
45 0 No damage 
0 No damage 
(record 
missed) 
250 0 No damage 


150 0 Minor damage in basement only 


some plaster cracks opened slightly 


was small the strain records indicated that 
the wall returned to its original condition and 
there was no remaining permanent strain. 
The dynamic strain imposed in the wall of 
house T was insufficient to cause even minor 
cracking of the wall even though shear cracks 
occurred in the walls of the basement. The 
records showed that the total strain available 
in the strapping was insufficient to follow the 
total dynamic strain in the wall. This caused 
some flattening of the strain records at the 
peaks. The measuring system indicates the 
strains averaged over a very long length of wall 
and thus may not indicate maximum local 
strain. The records show very slow varia- 
tions as compared with the time scale of the 
disturbance, and it is supposed that the 
strapping does not follow the sharp peaks in 
strain. It is concluded that this method of 
measuring strain is not wholly satisfactory. 


Arr BLAST 
Table V shows the measured values of air- 
blast pressure associated with each test. The 
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Fig. 18—Damage versus 
charge and distance—com- 
parison of various criteria 
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Pin ; : Pins 
Test 5 | acceleration | displacement velocity Damage 
location (x g) (x 10-in) (in/sec) upset 
Clay | | 
$10 Basement | 08 120 20 None | 
Sli | Basement | 0-2 220 1-5 None . 
$12 | Basement 1-7 200 10-0 Minor at 8 
| 75ft 
Till | 
TI7 Basement (1-9) 55 75 Threshold 3° 
Ti? | Road (1-0) x 28 —_ 0 
T18 | Basement | 3-4 (63) 70 Minor . 
T18 | Road j (0-8) (22) 25 - | 0 
Fi9 Basement | 0-6 15 14 None 0 
F20 | Basement | 40 | 75 80+ Major 8 
2nd Floor 36 80+ Major | ~ te j LiL i j alte 
ait on 10 20 40 = 60 100 200 400 600 i000 


*) The shortest and the two gins fell. 
°) Values in parentheses seotient 
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U.S. Bureau of Mines* has found by 
test that pressures of the order of 100 Ib per 


Taste V—Air Blast Observation 


Building Charge Distance = Air blast pressure 
designation (ib) (ft) (Ib per square foot) 
K 47 215 1-25 
R 120 44 25 
Church No records . 
E 260 i 
E 140 $5 | 12 
Schoo! 730 100 2 
Ti3 1s - - 
14 3 - 
1s 250 
120+ 
16 50 150 5 
17 350 100 12 
i8 600 80 25 


square foot and greater are necessary to 
produce window breakage. It will be seen 
that the measured pressures are well below the 
level that would cause damage and this is in 
accordance with the results of the tests. 











For control of blasting operations, however, 
it would be simpler if safe limits based directly 
on explosive charge and distance could be 
set up. The St. Lawrence results have been 
examined for a correlation between damage 
and the parameter E**/d, and the results are 
plotted in Fig. 18. It will be seen that the 
damage threshold is fairly well defined, 
although the correlation is not quite as good 
as the correlation between damage and 
velocity or acceleration. Fig. 18 also permits 
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very small charges and distances. Thus it is 
believed that the above formula has quite 
general application for most soils and for a 
wide range of charges and distances 

No observations were made for multiple 
charges using delay systems. It appears from 
other information, however, that delays of 
the order of a few milliseconds may produce a 
cumulative effect somewhat greater than the 
amplitude due to an individual charge. An 
additional safety factor of perhaps two should 





therefore be used for calculating the maximum 
charge per delay. 

(4) When it is necessary to operate close 
to the damage threshold, instrument moni- 
toring is desirable. The safest procedure 
is to begin with one or more test shots with 
reduced loading, to determine the energy 
propagation from source to the structures 
concerned. The test shots should, however, 


a comparison of the results with the recom- 
mendations of Crandell, Morris, and 
Langefors et ai. 

Allowing a safety factor it appears that 
E**/d=0-1 might be recommended as a safe 
limit. It would be of considerable interest 
to extend the range of the measurements in 
both directions. For large charges and 
distances it will be necessary to await occa- 


TABLE Vi—Typical Soil Profiles for Sand, Clay, and Till 


Sand and Clay Till 
Natural Unconf. Natural Unconf. 
Natural : | Blow /ft Natural 
shear moisture, shear 
. Soil classification density, (per om | st Sample yy Soil classification 140 Ib Gensity (per cent strength, 
No (ft) (per cubic No. (fy Win (per cubic 4 - 
foot) (per square drop foot) ry (per square 
| weight) | foot) weight) foot) 
09 to 04 | Datum to ground | — i 2-7 to 42) Brown till $$ 138-9 96 1,110 
04to 30 Loose yellow-brown fine sand | 2 77to 90) Brown till 57 70 = 
i’ 30to 45 | Sand. Loose yellow-brown fine 100-9 12-2 2 | 90to 92 Grey till _ 
sand 3 | 126 to 141 | Grey till 120 155-0 7-7 7.411 
2¢ 60to 75 | Sand. Loose brown fine to 115-4 230 4 17-$to 190 Grey till 31 1443 &-4 2,130 
medium sand 5 22-5 to 240 Grey till 68 80 1,690 
x” 110to 125 | Sand. Loose grey fine to medium ; 236 6 27-4 to 28-4 Sand layer Very 119 7-2 
sand to 12.2ft then alternating dense grey silty 
din layers of very fine grey silty sand, gravel 
sand and silt. Containing very 7 31-8 to 32:8 | Sand layer. Very 70 
small pockets of medium to dense grey fine to 
coarse grey sand medium sand, 
4 160to 17-5 Sample lost. Indications of 19-3 little silt, gravel 
continuing sand s Sand layer Wash 
s 190to 205 Marine clay. Firm blue-grey silty 110-4 440 345 sample Grey 
clay with a trace of very fine coarse sand, fine 
sand. gravel 
Occasional thin sulphide layers 32-8 to 342 | Sand layer Grey 
6° 220 to 230 Marineclay. Firm blue-grey silty 1142 40-5 360 fine sand changing 
clay with a trace of fine sand to 
Occasional sulphide mottling 9 34-4 to 35-7 Grey till Very 1S! 1s1-0 $.2 4.940 
and two {in sulphide layers dense grey silty 
" 250 to 270 | Marine clay. Firm blue-grey silty 112-2 468 380 sand, grave 
clay with a trace of fine sand Bedrock at 54ft 
ional sulphide mottling 
and two jin sulphide layers 
(") 2in Shelby tube (*) 2in split tube with insert 
7 " ° . . . " 
Grain Size Distribution sional large blasting operations. But the be placed in the same area as the final large 


Sand Silt 
Diameter Per cent passing Diameter Per cent passing 
millimetres (by weight) millimetres (by weight) 

084 100 0034 98 
0-42 96 0-024 95 
025 55 0-015 87 
0-105 2 0.0093 66 
0-074 i 0.0065 $7 
0-0048 4x6 
0-0021 34 
- 0-0011 23 

Grain Size Distribution, Till 
Diameter Per cent passing 

mullimetres (by weight) 

38:1 100 

18-8 92 

94 89 

47 83 

2:00 82 

0-84 78 

0-25 68 

0-105 54 

0-05 4! 

0-01 21 

0-005 16 

0-001 x 


Shear strength of till—remoul ded ‘at standard Proctor density; 
effective angle of internal friction, 39 deg.; effective cohesion 
400 pound per square foot 

None of the damage that occurred in any of 
the six structures could be attributed to air 
blast. An interesting effect occurred during 
the final blast at house R. Most of the 
windows in the walls longitudinal to the blast 
were broken, whereas those in the walls 
transverse to the direction of the blast 
remained intact, even in the near wall which 
was only 25ft away from the blast. The 
broken windows were attributed to a rocking 
motion of the frame structure arising from 
the longitudinal component of the ground 
vibration. 


BUILDING DAMAGE VERSUS CHARGE 
AND DISTANCE 
The relation between building damage and 
ground vibration is of interest since it permits 
a detailed examination of existing criteria. 





interesting case of small charges, at distances 
less than say 30ft, can readily be examined. 
This range has already been considered by 
Langefors ef a/, and their recommended safe 
limit, which they extend down to a distance 
of 3ft, is shown on Fig. 18. 


CONCLUSIONS 

(1) The results indicate that there is a 
well-defined threshold level of vibration 
above which building damage may be 
expected. The St. Lawrence work indicates 
that either acceleration or velocity may be 
used as an index of damage for the two soil 
types studied. Considering also the Swedish 
work in rock, it appears that velocity is the 
quantity more generally applicable to all 
soils. Damage is likely to occur with a 
velocity of 4in to Sin per second. A safe 
limit of 2in per second is recommended. 

(2) In general, the vibration records are 
very complex, and there is no simple and 
reliable way of inferring the maximum 
velocity amplitude from displacement or 
acceleration records. Hence for monitoring 
purposes a direct measurement of velocity 
is desirable. This might be done, for 
example, by means of a velocity-sensitive 
transducer or by using an accelerometer 
combined with a suitable integrating network. 
The instrumentation problem is now being 
studied. 

(3) For single charges the St. Lawrence 
Studies indicate that the damage threshold is 
given approximately by E**/d=0-3 (where E 
is weight of explosive in pounds, and d is 
distance in feet). Allowing a factor of safety 
of three the value of E**/d=0-1 is recom- 
mended as a safe limit for normal blasting 
operations. This agrees approximately with 
a Swedish recommendation, applicable to 


shots since the vibration amplitude may vary 
unpredictably with location. 

(5) The traditional falling-pin gauge was 
unexpectedly successful as an indicator of the 
damage threshold. It appears that if an array 
of jin diameter pins varying in length from 
6in to about 18in is used, at least some pins 
will fall before the damage threshold is 
reached. A further study of the pin gauge 
and similar devices is planned. 
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Book Reviews 


Surface Effects on Spacecraft Materials. 
First Symposium. [Edited by Francis J. 
Ciauss. John Wiley and Sons, Inc., New 
York. Chapman & Hall, Ltd., 37, Essex 
Street, London, W.C.2. Price 92s. 

THE book contains nineteen papers and dis- 
cussions of a first symposium with the above 
title which took place in May, 1959, at Palo 
Alto, California, under the joint auspices 
of the Air Research and Development 
Command of the United States Air Force and 
the Missile and Space Division of the Lock- 
heed Aircraft Corporation. As the title 
indicates, the papers are each concerned with 
some problem relating to the surface of a 
space vehicle. Owing to its isolation, the 
temperature of a space vehicle is dependent 
on the heat energy which it receives, the 
heat energy generated internally and the 
heat which it re-radiates into space. The 
contents of the vehicle, whether living beings 
or instrumentation, can survive only in a 
narrow band of temperature. The nature of 
the surface becomes, therefore, of extreme 
importance since this will determine whether 
the total heat content increases or decreases. 
Polished metal surfaces in general absorb 
solar energy whilst some metallic oxides are 
high reflectors, and it is possible to control 
simple space vehicles passively by the selec- 
tion of suitable surfaces without recourse 
to internal heat control. 

The first paper reviews the factors affecting 
the heat balance and discusses the effects of 
our present uncertain knowledge of these 
factors. A mathematical presentation is 
given. In the second a description is given of 
practical applications of temperature control 
for the ** Explorer” satellites and ** Pioneer ”’ 
space probes. The temperature for both 
applications was controlled passively by the 
use of surface coatings in calculated pro- 
portions and zones of the total surface. 
The paper describes the theory used for 
passive temperature control and some tem- 
perature data recorded from the vehicles. 
Although these showed fair agreement with 
the theoretical, the authors consider that 
active temperature control will be necessary 
for more complex projects. 

It is important to gain knowledge on the 
emittance and reflectance of surfaces under 
the varied operating conditions in space. 
Eight of the papers are concerned with 
laboratory studies of these two properties, 
which by definition replace the terms 
emissivity and reflectivity when dealing with 
surfaces rather than the intrinsic property 
of optically polished materials. The data 
available on these properties are obviously 
meagre and in some Cases the test equipment 
is still in the formative stage. Four papers 
are devoted to studies of the effect of the 
environment in space on the properties of 
materials. Apparatus for the study of 
fatigue under ultra-high vacuum is described 
with a review of the effect of vacuum on the 
creep properties of metals and alloys. Sub- 
limation tests in vacuo on a wide range of 
plastic materials used for protective coatings 
showed that a silicone polymer was the most 
resistant to damage at temperatures up to 
600 deg. Fah. Up to 400 deg. Fah. a number 
of materials seemed resistant to damage. 
These tests were again exploratory and none 





were conducted with pigments incorporated 
in the plastics. The effects of ultra-violet 
radiation under high vacuum conditions was 
considerably less serious than for correspond- 
ing tests in air. 

In the two final papers the problem is 
considered of erosion or damage to metallic 
surfaces from the minute particles present 
in space. The discussions on the papers 
were not, in general, very informative, and 
the section devoted to an open discussion 
on “Vacuum Aspects of Space Environ- 
ment ” illustrated only the current difficulties 
in procuring a high degree of vacuum. 

The principal impression gained is of the 
extreme complexity of the problems that have 
to be tackled to enable long-range space 
flight to become feasible. This first sym- 
posium of surface studies is largely explora- 
tory and as such the experimental data 
provided are scanty. Whilst the subject 
matter is of direct interest to few, those 
engaged in plastics and metal protection 
could find the environmental work of value. 
The instrumentation developed for studies of 
emittance and reflectance may also prove of 
value to workers in other fields of research. 


Progress in Cryogenics. Vol. II. Editor, 
K. MENDELSSOHN. Heywood and Co., 
Carlton House, Great Queen Street, Lon- 
don, W.C.2. Price 63s. 

Due no doubt to the energy and resource of 
the editor, the very high standard achieved 
in the first volume of Progress in Cryogenics 
has been perpetuated in the second. All 
eight articles in the new volume are by 
acknowledged experts and the international 
character of the publication has been main- 
tained. The subject coverage is well bal- 
anced between the industrial and scientific 
aspects of low temperature. 

The wide experience of the Linde Company 
(U.S.A.) in the storage and handling of 
liquefied gases is reflected in a paper by 
G. H. Zenner. Much technical detail is 
given. Besides describing advanced indus- 
trial practice in this field the author intro- 
duces the “ super-insulants *’ and discusses 
their properties. Much of the credit for the 
development of the Philip's gas refrigerating 
machine lies with J. W. L. Kéhler. Much 
may be expected, therefore, from the article 
which he contributes on the machine and 
its position in cryogenic techniques. Whilst 
the reviews he presents both of the theory 
and form of the machine are valuable, both 
stop short of some of its most interesting 
features. Also, in discussing its use in 
relation to gas separation, he gives no hint 
that the main requirement is a heat-pumping 
action between two temperature levels, 
rather than the provision of refrigeration. 

The Russian plant for the production of 
hydrogen deuteride (for heavy-water pro- 
duction) by the distillation of hydrogen is 
described by the leading Russian workers 
on the subject. Also included are a useful 
theoretical review of the process and results 
of ancillary measurements of plate efficiency 
and heat transfer. 

In the field of low temperature physics 
N. C. Barford contributes an extensive paper 
on bubble chambers. He reports both pub- 


. 


lished work and his own experience at 
The thermo- 


Imperial College, London. 


dynamic, engineering and optical problems 
are clearly described, together with some of 
the latest solutions to them. There are 
also two papers dealing with low tempera- 
ture thermometry. The first is by H. van 
Dijk on the 1958 temperature scale for the 
He‘ region, and the second by C. R. Barber 
on resistance thermometry. Both are care- 
fully documented and are likely to become 
standard references. 


The two remaining articles deal with 
developments in the exploitation of low 
temperature phenomena. E. O. Schulz-Du 


Bois, of the Bell Telephone Laboratory, 
outlines the theory and field of application 


of the three-level solid state maser, and 
E. Ambler (now at N.B.S., Washington) 
reviews methods of nuclear orientation 


Both articles provide excellent introductory 
material for the physicist but will be found 
to be stiff reading by most engineers. 

Each of the articles includes a generous 
bibliography. 


Heiz6l-Handbuch fiir 
By Werner HANSEN.  Berlin-Géttingen- 
Heidelberg Springer-Verlag, _Berlin- 
Wilmersdorf, Heidelberger Platz 3. Price 
DM.31.50. 

A COMPENDIUM like the present work, which 

assembles in accessible form a wide range of 

facts of industrial oil-firing practice, will be 
welcomed by many, in view of the increas- 
ing importance of fuel oil in many iechno- 


Industriefeucrungen. 


logical processes. After describing the 
production of oil fuels from petroleum and 
from coal, their physical and chemical 


properties and classification, and the com- 
bustion process as such, the book deals with 
a number of specific topics such as burners, 
installation (including a summary of the 
legal position), heat transmission, losses and 
recuperation, contingent effects (especially 
corrosion), and economic aspects. The 
second part of the handbook is concerned 
with particular industrial applications, of 
which may be mentioned boilers of all kinds, 
Siemens-Martin furnaces, melting and heat- 
treatment furnaces, and a wide variety of 
kilns used in the ceramic and glass industries 
and for the production of cement, lime and 
plaster. 


Books Received 


The Register of the Gas Industry, 1960. Gas 
Publications, Lid. 157, Hagden Lane, Watford, 
Herts. Price 25s. 


The Institution of Naval Architects, 1860-1960 
By K. C. Barnaby. George Allen and Unwin, Ltd., 
Ruskin House, 40, Museum Street, London, W.C.! 
Price 105s 

Statistical Year Book of the World Power Confer- 
ence. No. 9. Edited by Frederick Brown. Percy 
Lund, Humphries and Co., Ltd., 12, Bedford Square, 
London, W.C.1. Price 70s 


Progress in Nuclear Energy : Technology, Engineer- 
ing and Safety. Edited by C. M. Nicholls, R. Hurst, 
and R. N. Lyon. The Pergamon Press, Ltd., Head- 
ington Hill Hall, Oxford. Price 105s 


Progress in Metallurgical Technology. By John 
Taylor, A. V. Bradshaw, A. G. E. Robiette and D. V. 
Atterton. Iliffe and Sons, Ltd., Dorset House. 
Stamford Street, London, §.E.1. Price 32s. 6d 

The Industrial Challenge of Nuclear Energy.—ill 
Stresa Conference. Part 4: The Market for Nuclear 
Equipment and Instrumentation. Published by the 
Organisation for European Economic Co-operation 
European Nuclear Agency. Paris: O.E.E.C. Publi- 
cations, 2, rue André-Pascal, Paris (16e). Obtainable 
from H.M. Stationery Office, P.O. Box 569, London, 
S.E.1. Price 18s. 6d. 
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Experimental Boiler for Fuel Oil 


Combustion 


Research 


By K. J. MACKENZIE,* W. O. A. MORTON,* G. F. J. MURRAY,* 
W. V. P. FERGUSON,* 


There has been installed by the British Petroleum Company close to its Isle of 
Grain Refinery in Kent a full-scale experimental boiler for research into the 
burning of liquid fuels. Amongst problems to be studied are those relating to 
the conversion of solid-fuel-fired boilers to liquid fuels, the deposition of corrosive 
ash on steam superheater and reheat tubes and supports, the corrosion of cold 
surfaces due to the formation of sulphur trioxide in the combustion gases, air 
pollution, &c. The research boiler is designed to yield 20,000 lb per hour of 


steam at 350 lb per square inch and 


HE annual consumption of fuel oil in 

the United Kingdom for steam raising 
has increased in the period of ten years from 
1948 to 1958 from 980,000 tons to 5,278,000 
tons. The O.E.E.C. figures for Western 
Europe show a similar trend. These large 
increases in consumption have arisen from 
two factors. The rise in the standard of 
living and the consequent increase in the 
demands for energy has led to the construc- 
tion of new boilers, many of which have been 
oil fired. In addition, some of the existing 
solid fuel fired boilers have been converted 
to oil firing. Water tube boilers designed 
during this period have shown a steady 
increase in the temperature of the super- 
heated steam and a reduction in the gas 
temperature of the discharged combustion 
products. These factors have accentuated 
in some cases certain problems in the opera- 


* The British Petroleum Company, Ltd. 
t Babcock and Wilcox, Ltd. 
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1200 deg. Fah. It is fully described. 


tion of high efficiency plant burning fuel oil 
and given rise to new ones in others. 


OPERATIONAL PROBLEMS 


Conversion.—One of the major problems 
in converting boilers from solid to liquid fuel 
is the change in heat transfer characteristics 
within the boiler. Fuel oil flames give an 
increase in heat radiation and a reduction in 
the gas mass flow when compared with the 
combustion of solid fuel. This leads to an 
increase in the evaporation rate from the 
radiant generator section of the boiler and 
possibly to difficulties in attaining the re- 
quired superheated steam temperature. The 
difficulty in reaching the designed superheated 
steam temperature has also been found in 
some cases with new boilers arranged for oil 
firing, as the designs have been based on 
data from solid fuel fired plant. Several 
methods have been used for overcoming 
these difficulties, such as covering water 





Steam drum 
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cooled walls with refractory material or 
building false floors in the combustion 
chamber, increasing the superheater surface 
and recycling combustion products from the 
economiser exit into the combustion chamber. 

High Temperature Deposits and Corrosion. 

The increase in steam superheat and reheat 
temperatures in modern boilers has raised 
problems of the deposition of fuel oil ash 
on superheater tubes and supports. The ash 
obtained from fuel oils is of a different 
character from that which occurs from coal 
and consists mainly of sodium and vanadium 
compounds. The quantity of ash in fuel oil 
is generally very small and rarely exceeds 
0-05 per cent by weight, but deposits of the 
ash can be corrosive to many steels at metal 
temperatures above 600 deg. Cent., (1112 
deg. Fah.). The problem has been partially 
met by the improved design of superheaters 
and their supports to reduce the metal 
surface temperatures and by the use of 
austenitic steels in the high temperature 
zones of the boiler. Additives either put into 
the fuel or injected into the combustion 
chamber have also been tried to overcome 
these difficulties. 

It should be noted that in the majority of 
industrial steam raising applications where 
high superheated steam temperatures are not 
employed or necessary, no difficulties are 
likely to arise with high temperature deposi- 
tion or corrosion problems, the metal surface 
temperatures being below the critical limit 
for this to occur. 

Low Temperature Deposits and Corrosion.- 
During combustion, the bulk of the sulphur 
present, combined in the fuel, is oxidised to 
sulphur dioxide. A small fraction is, how- 
ever, oxidised to sulphur trioxide and further 
conversion of the SO, to SO, may take place 
as the combustion gases pass over heated 
metal or ash-coated surfaces. The final 


13—B. and W. steel tube air heater 
14—Green’s C.1. air heater 
15—Duct leading to i.d. fan 
16-—Gas recirculation duct 


Fig. 1—Cutaway view of experimental boiler for BP Kent Refinery 
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sulphur trioxide content of the combustion 
gases can represent up to 2 per cent of the 
original sulphur content of the fuel. The 
SO, combines at low temperatures with water 
vapour to form sulphuric acid vapour which 
can condense on cold surfaces around about 
140 deg. Cent. (280 deg. Fah.) and this acid 
dew can give rise to corrosion in air heaters, 
ducts, fans and dust collecting equipment. 
This acid formation presents a very real 
limitation to the minimum exit flue gas 
temperature which can be achieved in a 
boiler and it follows that the thermal effic- 
iency of the plant is likewise limited. Much 
work has been published on the subject and 
methods of solving the problem include 
changes in the thermodynamic cycle design 
to avoid low metal temperatures, the employ- 
ment of corrosion-resistant materials and the 
use of additives in the combustion system. 
Recently the prevention of the formation of 
sulphur trioxide in the combustion chamber 
by combustion control has been investigated. 
A problem of more recent interest has 
centred around the growing importance of 
air pollution. Whilst it is now known that 
the quantity of solid matter discharged from 
oil fired boilers is very small when compared 
with that produced from solid fuel fired 
plant, the carbon emitted can under cer- 
tain circumstances be quite acid and may 
agglomerate into large particles. 


INVESTIGATIONS 


Research into these problems has been 
carried out for a number of years by certain 
oil companies, the British Coal Utilisation 
Research Association, the Central Electricity 
Generating Board, and manufacturers of 
boilers, superheaters, economisers and air 
heaters. Much of the work has been con- 
ducted on laboratory scale equipment burn- 
ing a few gallons of fuel per hour. This type 
of investigation is, of course, highly desirable 
and indeed very necessary, and British 
Petroleum has been engaged in research on 
these problems with laboratory equipment 
for several years. The final criteria however, 
particularly as far as works engineers are 
concerned, are full scale results. 

In addition, therefore, to laboratory work, 
trials have been conducted on full scale 
boiler plant, but there are often many factors 
which mitigate against the successful outcome 
of such trials. The steam loads in industrial 
plants or in electricity generating stations are 
dictated by the process demands or the 
electrical system loading. Fuels of different 
qualities may be used and the mechanical 
modifications required on the plant for in- 
vestigational work cannot often be justified 
on economic grounds or have to await the 
time when the plant can be let down. Means 
of measuring the important operating vari- 
ables are sometimes non-existent, and in- 
spection and measurement of the vital parts 
difficult if not impossible. 

It was for these reasons that British Petrol- 
eum decided to install a water tube boiler 
solely for research into the problems outlined 
above. It was essential that the boiler should 
generate an industrial as opposed to a 
laboratory quantity of steam and that all the 
variables on the boiler should be capable 
of accurate control during any given set of 
test conditions. Further, the fuel supply 
should conform to a constant quality for any 
given trial and the steam load dictated 
purely by research demands. These require- 
ments were met by erecting the boiler next 
to one of the Company’s refineries in the 
United Kingdom which could act as a large 
“sink” for the steam as well as facilitating 
the supply of the required consistent quality 
liquid fuels. The site where the experimental 








boiler has been erected is known as BP 
Research— Kent, adjacent to the company’s 
refinery at the Isle of Grain, Kent, the 
associated oil storage tanks and supporting 
laboratory facilities being provided on the 
same site. 


THE BOILER 


General Description —The experimental 
boiler is designed to be capable of producing 
20,000 Ib per hour of steam at a pressure of 
350 Ib per square inch gauge at a temperature 
of 1200 deg. Fah. It is of a special two-drum 
water tube type with integral furnace and 
natural circulation, provided with an econo- 
miser and air heaters, and facilities for 
recirculation of the flue gases. Water for 
boiler feed is high quality distillate which is 
transferred from the refinery power station 
high pressure evaporating plant. The steam 
produced by the boiler is passed through 
pressure reducing and desuperheating equip- 
ment to make it suitable for use as process 
steam within the refinery. The maximum 
steam output from the desuperheater to the 
refinery at the lower temperature of 480 deg. 
Fah. and pressure of 175 Ib per square inch 
gauge required is approximately 30,000 Ib 
per hour. 

Pressure Parts.—-The arrangement of pres- 
sure parts is unusual and the description can 
be more readily followed by reference to 
Fig. |. The combustion chamber, which is 
water cooled on the roof and side walls, 
leads directly into three parallel horizontal 
gas passes, separated by water cooled re- 
fractory screen walls. The centre pass is a 
generating section, immediately between the 
two drums, both of which are of fusion 
welded construction. The two outer passes 
contain the superheaters. In order to obtain 
information regarding the susceptibility of 
alternative types of superheater to ash fouling 
and corrosion, one of the passes consists of 
pendant tubes whereas the other contains 
only self-draining horizontal tubes. Each 
type of superheater section is designed to 
deal with 50 per cent of the steam generated 
to give a temperature of 1200 deg. Fah. at 
the outlet. Each superheater has the second- 
ary section in parallel flow with the primary 
section in counter flow. The tubes are | hin 
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o.d. at 3in pitch, the material being 18/12 
austenitic steel in the secondary section and 
mild steel in the primary. The external walls 
of the superheater passes are of refractory 
brick box construction to facilitate inspection, 
cleaning or removal of the superheater tubes 

The construction and layout adopted for 
this boiler in the pressure parts raised some 
difficult support problems and these were 
largely overcome by suspending all the 
pressure parts from the upper boiler framing 
as shown in Fig. |. The gas flows through 
the centre generating bank and superheater 
passes are controlled by separate outlet 
dampers, the gases discharging into a com- 
mon rear boiler bank system of horizontal 
tubular construction. 

Economiser.—The economiser, which has 
dampers for up to 100 per cent gas by-pass, 
is of the cast iron-gilled tube Premier Dia- 
mond Type 25 arranged counterflow in two 
tiers manufactured by E. Green and Son, 
Ltd. Water washing facilities are perman- 
ently installed 

4ir Heaters.—The air heater is arranged 
in two parallel sections, one cast iron and 
the other steel, each section capable of 
dealing with 50 per cent of the gas from the 
economiser outlet, such that information can 
be obtained on fouling and corrosion of such 
plant. Both sections of the air heater can be 
operated either counterflow or parallel flow 
on the air side by means of suitable dampers 
and up to 100 per cent gas by-pass is obtain- 
able by means of other dampers on the 
gas side. The cast iron section is arranged 
in two tiers and was made by E. Green and 
Son, Ltd., while the steel tubular section, also 
in two tiers, was made by Babcock and 
Wilcox, Ltd. Both sections are provided 
with water washing equipment and facilities 
for collecting wash water samples for 
analysis. The exit gas temperature from the 
air heater at maximum continuous rating Is 
217 deg. Fah. The design of the gas and air 
ducts is such that a regenerative type air 
heater can be installed at a later date if so 
desired. 

Oil Firing Equipment.—Oil firing equip- 
ment has been supplied initially by Ham- 
worthy Engineering, Ltd. Two pressure jet 
burners are provided with Lucas swirl plates 





Fig. 2—Fuel oil heating and pumping unit 
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and are suitable for operation with forced 
draught. The air registers have primary and 
secondary air admission stages fitted with 
adjustable vanes. The front wall of the 
combustion chamber is constructed in re- 
fractory material and left free of tubes such 
that spill type, steam jet, low pressure air or 
high pressure air atomising systems can be 
fitted. The fuel oil pumping and heating unit 
(Fig. 2) comprises two electrically driven 
positive displacement pumps, two steam-oil 
heaters and strainers on a common bedplate. 
The flow and return system of pipework pro- 
vided with steam tracing enables fuel of up 
to 6000 seconds Redwood | viscosity at 
100 deg. Fah. to be delivered to the burners 
at pressures up to 500 Ib per square inch 
gauge. 

In addition to two 5000-gallon fuel oil 
service tanks, one 750,000-gallon tank and 
one 150,000-gallon tank are installed to 
enable extended test runs to be made on 
uniform fuel oil blends. A new method of 
insulation has been employed for the main 
tanks: it consists of studs welded to the tank, 
glass fibre insulation and corrugated alum- 
inium cleading. The method is effective and 
cheap. 

Draught Equipment.—Forced and induced 
draught fans made by Davidson and Co., 
Ltd., have electric motor drives and a scoop- 
controlled fluid coupling is provided to the 
i.d. fan drive. A by-pass is arranged around 
the i.d. fan so that the boiler may operate 
on natural draught if required. A gas 
recycling fan has also been fitted for re- 
circulation of up to 60 per cent of the flue 
gases. Flue gases taken from after the rear 
boiler bank can be delivered into one of three 
positions : 

(a) with the combustion air to the burners, 

(b) into the combustion chamber above 

the burners, 

(c) into the gas stream before the inlet 

to the superheaters. 

The products of combustion are exhausted 
into a 150ft-high self supporting riveted steel 
stack which is lined with acid resisting fire 
brick for the full height. The layout of the 
installation is such that if required an electro- 
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Fig. 4—Front aspect, boiler-house, offices and office entrance 


static precipitator can be installed next to 
the stack. 

Instrumentation and Controls.—\n addition 
to normal pressure, temperature and draught 
readings for boiler operation, fully automatic 
combustion control equipment has _ been 
provided by Bailey Meters and Controls, 
Ltd. The control panel is shown in Fig. 3. 
The automatic control system is so designed 
that the boiler can be maintained under 
constant steam load conditions with any set 
constant combustion condition. By means 
of a furnace draught controller the furnace 
pressure is maintained constant while the 
superheat temperature is controlled from the 
fuel/air ratio meter with a final control on the 
damper setting from a temperature recorder 
controller. The whole control system, which 
is of the pneumatic type, will lock the various 
fans, fuel oil control valves, &c., into a safe 
position on failure of the air supply to the 
automatic control system, and the superheater 





Fig. 3—Boiler control panel 


dampers are arranged to close by an over- 
riding control in the event of the steam 
temperature becoming too high. Flame 
failure equipment of a newly developed 
acoustic type is provided and a complete 
boiler safety interlock system has been in- 
corporated in the boiler design. 

Auxiliary Equipment.—Duplicate vertical 
direct acting feed pumps supplied by G. and 
J. Weir, Ltd., are installed, each capable of 
delivering 30,000 Ib per hour of boiler feed 
water. A high pressure feed water heater ts 
available for raising the temperature of the 
total quantity of feed water from below 
200 deg. to 330 deg. Fah. The pressure 
reducing and desuperheating equipment is in 
austenitic steel and was supplied by Hopkin- 
sons, Ltd. A spray water heater is used for 
raising the temperature of 10,000 Ib per hour 
of water for desuperheating purposes from 
60 deg. to 300 deg. Fah. All valves associated 
with the steam from the boiler and employed 
on the pressure reducing gear are butt- 
welded to the pipework. Arrangements have 
been made for a supply of refinery process 
steam to the boiler plant for start-up pur- 
poses. 


RESEARCH FACILITIES 

General.—The boiler is housed in a simple 
portal framed building clad with insulated 
asbestos cement sheeting. A brick annexe is 
provided housing an office, a small workshop, 
laboratory, electrical switch room and mess- 
ing facilities. The general arrangement of 
the boiler house and associated offices is 
shown in Fig. 4. The primary purpose of 
providing the boiler is to carry out full scale 
long term experiments to investigate on an 
actual boiler the problems referred to earlier, 
the main research facility being the boiler 
itself. The description of the mechanical 
construction of the boiler and associated 
equipment shows the considerable opera- 
tional flexibility which has been built into 
the plant so that it can serve its purpose 
satisfactorily as a research tool. 

Research Probes and Services.—l\t is ob- 
viously important to be able to assess 
accurately the conditions existing inside the 
boiler while an experiment is being carried 
out. For this purpose twenty-five probe 
holes have been provided around the boiler 
into which various specialised instruments 
can be inserted. These probe holes are 
generally 6in in diameter, but many are 
located in access doors which are more 
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numerous than those which are normally 
provided on boiler plant. A comprehensive 
system of services is available at strategic 
positions at ground level and at various 
positions on the galleries to serve the special 
instruments which will be used. Self-sealing 
couplings are used on water and air terminal 
points so that rapid connections can be made 
to the ipstruments. 

A separate research temperature survey 
panel is provided (Fig. 5), additional to the 
normal boiler instrument control panel. It 
incorporates two multi-point millivoltmeter 
recorders covering a wide range of sensing 
and printing speeds and a fast response 
single-point millivoltmeter recorder. Any 
input terminal on these instruments can be 
connected to any of fifteen stations around 
the boiler via any one of three pairs of com- 
pensating cables laid to each station. The 
instrument probes for use in the boiler have 
in many cases been specially designed so 
that complete traverses across the boiler can 
be made from one side only. This has 
necessitated the use of unusually long water- 
cooled probes and to overcome the consider- 
able handling problem which this involved, 
a system of probe handling runways has 
been provided. 

The probes and_ research 
available include the following : 


instruments 


High Temperature Conditions 


Completely water-cooled pitot-static tube 
Water-cooled suction pyrometers 
Water-cooled gas and solid sampling probe similar to those 


used by the International Flame Foundation at Ijmuiden, 
Holland 
Total radiation and optical pyrometers 
Low Temperature Conditions 
B.C.U.R.A. type dew point probes 


B.C.U.R.A. type hemispherical specimen corrosion probes 

Weight probes as developed by the Shel! 
Petroleum Company 

Techniques specially developed at the BP 
Research Centre for collecting solids in the 
gas stream will also be available and will be 
employed on the plant. The normal gas 


loss corrosion 


analysis facilities will be available and SO, 
and SO, will be measured by both manual 
chemical methods and by an automatic SO, 
Corrosion specimens and sections 


recorder. 


of superheater tubes will be electrolytically 
descaled in molten caustic soda at the BP 
Research Centre. 

A small self contained workshop and 
general purpose laboratory adjacent to the 
boiler-house will contain, in addition to the 
usual facilities, a high temperature electric 
furnace capable of reaching 1400 deg. Cent 
for the calibration of radiation pyrometers. 
Routine fuel analyses will be carried out 
by the nearby refinery laboratory, but more 
complex analyses and research investigations 
will be done at the main BP Research 
Centre at Sunbury. 

Design of Research 
problems listed in the introduction 
obviously give rise to a wide 
research investigations and with the avail- 
ability of such a powerful research tool as 
this experimental boiler the BP Company 
holds that the design of each investigational 
programme has to be very carefully con- 
sidered. It is considered essential for each 
experiment or series of experiments to be 
designed on a Statistical basis to ensure that 


The 
will 


Programmes 


the maximum amount of information is 
obtained from the work. The _ purely 
statistical approach using randomised ex- 


periments will, however, have to be modified 
due to the _ physical 
altering fixed pieces of equipment frequently. 

The first experiments being carried out 
on the newly erected boiler have been 
directed towards determining the trends to 
be expected in the measurements made 
related to the time the boiler has been in 
service. It is expected that these experiments 
will provide some interesting data on the 
influence of boiler life on the various operat- 
ing variables concerned on such a plant. 


CONCLUSION 


The installation of this boiler is expected to 
enable an entirely new approach to be made 
to the problems associated with industrial 
boiler operation. As far as the authors are 
aware, it is the only unit of its kind installed 


by an oil company solely for the purpose of 





Fig. 5—Side of boiler showing research instrument panel 


range of 


impracticability of 


SSI 


applicational research With the inbuilt 
flexibility of the plant, it is expected that 
much valuable data will be made available 
and help towards future improvements in 
boiler design and efficiency of operation 
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Road Research, 1959 


THe D.S.1.R’s annual report for 1959 on 
road research is discussed in a leading article 
on page 524 herewith. In this note we give a 
brief idea of the actual topics of research in 
progress during the year at the Road Research 
Laboratory, by abstracting from the introductory 
remarks from the Director's report 

“ The pattern of research into problems of 
traffic and safety remains basically the same as 
in Road Research, 1958. Many gaps in know- 
ledge have been filled and, as before, much has 
been done to provide data to enable the changing 
and expanding nature of the problems to be 
assessed quantitatively Figures are given to 
show traffic trends and to enable improvements 
to be made in the methods previously reported 
of assessing the economic value of road works 
Intersection problems have received special 
attention and a number of studies relating to 
urban and rural traffic are reported. With the 
coming into use of the first motorways, com 
parison with what was predicted has been 
possible in a limited way Special attention 
has been given to traffic signs, with particular 
application to their use on motorways Some 
information is given about traffic surveys includ- 
ing a survey of the effect of alternative road 
improvements in Oxford 

*A noteworthy feature of the work on road 
safety during the year has been the success of 
the trials by highway engineers of the Labora- 
tory’s portable tester for measuring the resistance 
of a road surface to skidding. Periodic skidding 
tests on a variety of roads have continued and a 
close watch has been kept on the statistics of 
accidents involving skidding. This work has 
shown that the overall risk of skidding on a wet 
road, which was formerly increasing year by 
year, has remained the same over the three 
years from 1956 to 1958 

“ With the co-operation of the police, teams 
from the Laboratory have continued to carry 
out * on-the-spot’ studies of accidents in the 
neighbourhood of the Laboratory 

“ The expansion of the country’s programme 
of road building has given greater prominence 
to the Laboratory’s researches on pavement 
design and several useful results have emerged 
during the year from the periodic inspeetions of 
the Laboratory’s full-scale road experiments 
described in previous annual reports. 

* Thus rolled asphalt as a surfacing on a lean 
concrete base has shown particularly small 
deformations under the heaviest traffic compared 
with other combinations of base and surfacing 
materials. Results from another experiment 
showed ranges of bitumen contents likely to be 
satisfactory for hot-rolled asphalts for various 
types of bitumen and aggregates, and similar 
but more limited data were obtained for dense 
surfacings where tar was the binder. One 
result of the studies of concrete road construc- 
tion has been the development of a modification 
to finishing machines. Lengths of road laid 
during the year using the modified machines 
are of exceptionally good riding quality. 

“ A greater amount of road building has also 
led to increased interest in other aspects of the 
work on road materials. Many local author- 
ities have asked for information and tests on 
the liability to polishing of their roadstones and 
experiments have been started to extend the 
range of aggregates that can be used in the manu- 
facture of fine cold asphalt. Oiled gravel has 
been tried as a surfacing on a single-track High- 
land road and a further experiment has been 
put in hand to develop forms of road construc- 
tion to meet the special difficulties caused by 
mining subsidence.” 
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Natural Gas Supply for Whitby 


The first natural gas supply for domestic use in this country was inaugurated last 

week at Whitby, Yorks. This supply of gas is taken from two wells in the Esk 

Valley which have a combined flow rate of some 4,500,000 cubic feet per day and 

estimated reserves of |,500,000,000 cubic feet. The actual extent of the reserves 

has not yet been determined but it is thought that the estimated quantity may 
possibly be exceeded by a further 2,500,000,000 cubic feet. 


AST week there was officially inaugu- 

rated a natural gas supply system for 
the town of Whitby in Yorkshire. Natural 
gas was originally found by the British 
Petroleum Company at Eskdale, a few miles 
west of Whitby, in 1938 in the course of its 
search for oil in the United Kingdom. 
This discovery was later explored jointly with 
Imperial Chemical Industries, Ltd., with a 
view to its possible use by that company. 
It was eventually decided that the reserves 
of gas would be insufficient for I.C.1. require- 
ments and in September 1959 the North 
Eastern Gas Board arranged to purchase 
the gas and supply it initially to Whitby. 

Of the eleven wells sunk in the course of 
exploration only two have proved to be 
producers of gas, each being independent of 
the other. One of these wells has a closed 
pressure of 1700lb per square inch and 
draws gas from an upper limestone layer 
4196ft below surface level ; it is capable of 
producing gas at the rate of 2,500,000 cubic 
feet per day. The other well has a closed 
pressure of 1900 lb per square inch, draws 
gas from a lower limestone strata 4807ft 
below ground level, and is capable of pro- 
viding a flow rate of up to 2,000,000 cubic 
feet per day. The producible gas reserves 
from the two wells have been estimated to 
be 1,500,000,000 cubic feet and it is thought 
that this quantity may possibly be exceeded 
by a further 2,500,000,000 cubic feet. Steps 
are being taken over the next year or so to 
determine accurately the extent of the full 
reserves. 

The two wells were mud-sealed and capped 
until April this year, when they were re- 
opened and fitted with the new casing heads 
and “ Christmas tree” control valves to be 
seen in one of our illustrations. The gas 
has an average calorific value of approxi- 





Gas wellhead control valve assembly during erection 





mately 1000 B.Th.U. per cubic foot with a 
specific gravity of 0-59. 

After de-watering and pressure reduction at 
the well head the gas flows by a 3in steel main 
directly to the Whitby Gas Works where, 
under controlled pressure and flow, it passes 
through oxide purifiers for the removal of 
any hydrogen sulphide into a methane holder. 
From this holder the gas is taken at low pressure 
directly to a “ Hercules” plant supplied by 
P.G. Engineering, Ltd., for reforming 
methane to hydrogen and carbon monoxide 
and this is followed by cold enrichment 
with methane to provide a gas of 500 B.Th.U. 
per cubic foot, 0-54 specific gravity. This 
gas wholly replaces town gas made from 
carbonising coal and to provide for any 
temporary interruptions of flow of natural 
gas from the wells, provision is made for 
reforming of butane to gas of the same 
approximate composition. 

A diagram we reproduce shows the 
arrangement of the well head equipment 
installed by the British Petroleum Co., Ltd., 
at both wells. The valve arrangement 
enables gas to be taken either from the centre 
tube or from the annulus. The gas flows 
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operated water discharge valve, there also 
being a relief valve with a direct connection 
to a vent stack. 

From the separator the gas passes through 
a horizontal gas-fired heater, 24in diameter 
by 10ft long, which has been installed to 
overcome freezing conditions which could 
arise from adiabatic expansion of the gas 
and the Joule-Thompson effect—prevention 
of ice and methane-hydrate formation being 
necessary to ensure continuous operation of 
the pressure reducing equipment. The fire 
tube of the heater is immersed in water, 
which is used as a heat transfer medium. 
The water heater is fired by natural gas 
burners and its tube bundles are arranged 
in two passes. In passing through the first 
tube bundle the gas is heated to 150 deg. 
Fah. and is then cooled to approximately 
70 deg. Fah. on being expanded from 1900 
Ib per square inch to 1000 Ib per square inch. 
After passing through the second tube 
bundle the gas is re-heated to 150 deg. Fah. 
and subsequently cooled to 70 deg. Fah. 
after expanding from 1000 Ib per square inch 
to 200 Ib per square inch. 

To protect the gas transmission line two 
safety valves have been incorporated in the 
surface plant—a safety shut-off valve set 
to close at a line pressure of 2301Ib per 
square inch and a safety relief valve, set to 
operate at 2601b per square inch, which 
protects the system in the event of the shut- 
off valve not working. The gas supply to 
the heater burners is taken from the outlet 
side of the safety shut-off valve and the supply 
line is preheated through the gas-fired heater. 

The six miles of 3in welded steel main by 
which gas is conveyed from the well heads 
to the Whitby Works is capable of carrying 
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Diagrammatic arrangement of wellhead equipment 


directly to the separator, illustrated on this 
page, for the removal of water, although 
it is anticipated that free water will be 
absent at the flow rates being operated. 
The separator, which is 12in diameter and 
Sft long, is suitable for a working pressure 
of 2000 Ib per square inch ; it is fitted with a 
liquid level controller and a diaphragm- 


the full anticipated requirements, with an 
intial pressure of 200 Ib per square inch and 
a final pressure of 90 1b per square inch. 
This initial pressure of 200 lb per square inch 
provides a reserve of pressure at the well head 
to allow the full effective capacity to be 
utilised as the flow pressure from the well 
reduces in course of time. The terminal 
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pressure of 90 lb at the Whitby end, in con- 
junction with the initial pressure of 200 Ib at 
the well head, ensures the carrying capacity 
of the 3in main, with a limitation of the gas 
velocity at a maximum of 40ft per second. 

The pipe line contract was carried out by 
the Norwest Construction Co., Ltd., and in 
addition to all its welded joints being visually 
inspected those on special crossings and 45 per 
cent of all other welds were radiographed. 
An air pressure test at 300 Ib per square inch, 
to which the line was submitted, was carried 
out in two stages ; an initial test on each 1000 
yard section and a final test on the completed 
line. At each stage the test was split into 
three phases, as follows :— twelve hours 
at 100 lb per square inch ; twenty-four hours 
at 300 Ib per square inch ; and twelve hours 
at 100 lb per square inch. The pipeline is 
cathodically protected by an _ impressed 
current system. 

The pressure reducing and flow control 
equipment at Whitby Works was designed 
and manufactured to the Board’s require- 
ments by the Bryan Donkin Company 
Limited, Chesterfield. The gas first passes 
through a screen box and then a high pressure 
relief valve, which allows gas to pass if the 
mains pressure exceeds a figure adjustable 
from 75 to 100 Ib per square inch. This 
valve remains open as the pressure increases 
until the outlet pressure reaches 200 Ib per 


Water separator and gas 


wellhead control valves in 
background 


square inch. At this pressure, which again 
is adjustable, the relief valve serves as a 
reducing governor and throttles the gas so 
that the set outlet pressure is not exceeded. 

The gas passes on through a two-stage 
governing system which reduces the pressure 
to 10\lb per square inch, followed by a 
volumetric governor which keeps the flow 
constant, irrespective of variations in outlet 
pressures. This volumetric governor is 
fitted with a pilot governor which closes the 


main governor if an adjustable pressure of 


from 2 to 5 lb per square inch is reached on 
its outlet. A further regulating pilot governor 
can be brought into service by manual or 
automatic operation and allows the volu- 
metric governor to be over-ridden and serve 
as a pressure regulator limiting the outlet 
pressure from 0-5 to 2 Ib per square inch to 
maintain supply to the reforming plant 
burners when the holder is full. 

As a precaution against any fault arising 
on the well head equipment and to safe- 
guard the pipeline, a bursting disc has 
been incorporated and allows pressure in 
excess of 260 lb per square inch to be dis- 
charged to atmosphere. The two stage high 
pressure governing system is fitted with 
duplicate auxiliary governors so that if any 
one fails the other will take over control with 
a very small increase in pressure. Both the 
first and the second stage governors have 
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secondary main diaphragms to take over 
control if the first should fail. 


The first stage governor normally reduces 
from 200 1b per square inch pressure to 
20 Ib per square inch, but should the main 
diaphragm fail, to 24 1b per square inch. If 
the secondary diaphragm also fails the 
pressure connection to the auxiliary system 
is also automatically sealed and the governor 
opens fully—the second stage governor then 
takes full control, i.e. reducing the gas 
pressure from 200lb per square inch to 
10 lb per square inch. The second stage 
governor also has two diaphragms and if the 
main diaphragm fails a secondary diaphragm 
takes over and controls pressure to 14 Ib 
per square inch. If the outlet pressure from 
the governors should exceed 25 Ib per square 
inch a relief valve discharges the excess 
pressure to atmosphere. 

There is as yet only speculation as to the 
extent of the producible gas reserves and 
Steps are being taken to verify and accurately 
assess these reserves over the next year or so. 
For this and other reasons it was decided that 
the gas should be changed in composition 
or reformed to the same quality as the coal 
gas it replaces. This reforming is carried out 
in a “ Hercules” plant employing a nickel 
catalyst. For efficient operation of the 
reformer furnace, up to 0-5 grains/100 s.c.f. 
of total sulphur can be tolerated in the feed 
gas and if the total sulphur exceeds this value 
the efficiency of methane reforming can be 
adversely affected. Gas from both wells is 
free of organic sulphur, and while the gas from 
one is also free of hydrogen sulphide, that 
from the other well contains an appreciable 
amount which has to be removed prior to 
reforming. This hydrogen sulphide removal 
is carried out in oxide purifiers previously 
used for coal gas purification. Gas at low 
pressure from the regulating equipment 
passes through these purifiers to a methane 
storage holder, which was previously one of 
three town gas storage holders. 

Gas from the methane holder passes 
directly to the reforming plant, to be seen in 
one of our illustrations and shown diagram- 
matically on this page. Reforming is carried 
out at elevated temperature by a_ nickel 
catalyst contained in metal tubes disposed 
vertically in a refractory lined furnace, in 
which the tubes are heated externally. 
The methane, together with a predetermined 
quantity of superheated steam and air, is 
injected into the top of each tube and during 
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Diagrammatic arrangement of plant for reforming natural gas to town gas 
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Reforming plant at Whitby gas works 


the downward flow through the catalyst 
there is reforming of the hydrocarbons to 
hydrogen and carbon monoxide. The 
reactions are endothermic and therefore heat 
must be applied continuously. Tube heating 
is effected by natural gas burners in the 
furnace combustion chamber surrounding 
the tubes, the flue gases flowing counter- 
current to the process gas within the tubes. 
The feed mixture reaches a temperature of 
900 deg. Cent. in the tubes and the reformed 
gases leave the bottom of the tubes at about 
700*deg. Cent. 

After leaving the reactor the reformed 
gases, having a calorific value of about 
290 B.Th.U. per cubic foot, are enriched 
with cold natural gas to the desired calorific 
value of 500 B.Th.U. per cubic foot. The 
reformed gas is cooled in a washer before 
passing into the town’s gas storage holder 
for distribution. 

The plant itself comprises three reforming 
two-tube units, from each of which an output 
of 625,000 s.c.f. per day of town gas can be 
produced. Initially only one reforming unit 
is in service, but later, when reserves are 
fully proved, two units will be operated and 
one remain on standby. Waste gases from 
the furnaces pass to atmosphere via waste 
heat boilers and superheaters, which produce 
sufficient steam to make the plant self- 
supporting in operation. 

in this reforming plant provision is made 
for regulating from a central point the total 
flows of natural gas or butane for process 
and burners, the steam and air to the plant, 
and the flows of reformed gas, flue gas and 
enriching gas for blending. A pneumatically 
operated automatic device is provided for 
controlling the addition of enriching gas to 
maintain a constant calorific value. 

To satisfy the requirements that gas 
supplied to the town should have a distinct 
odour, equipment is installed to introduce 
tetrahydrothiophen as the odorant. Experi- 
mentally two methods of introduction are 
being used—one using an electrically driven 
micropump on the inlet holder supply, the 
other being of the vapour pick-up type on the 
outlet holder supply. 

Although the plant will normally process 
natural gas provision is made for the use of 
commercial butane in the event of an inter- 
ruption in the supply of natural gas. When 
using the standby butane feedstock with a 


limited unsaturated hydrocarbon content, 
the output of finished gas of the required 
characteristics will be approximately 80 
per cent of the rated capacity of each unit. 
If-a final gas gravity of 0-6 can be tolerated, 
however, the output could be increased from 
80 per cent to 90 per cent of rated capacity. 
Two butane storage tanks with a total 
capacity of 90 tons are installed, and before it 
enters the reformer tubes this alternative 
butane feed stock is vapourised and passed 
through an active carbon drum for sulphur 
trace removal. 

When using natural gas as feedstock and 
for cold enrichment, with each unit producing 
625,000 s.c.f. per twenty-four hours of 
500 B.Th.U. per s.c.f. enriched final gas having 
a Wobbe Index falling within gas group 
G.5, the gasmaking efficiency, calculated 
as therms of final gas divided by total 
therms of feedstock into the reformer and 
used for enrichment, together with the gas 
required for heating, is expected to be in the 
region of 91 per cent. The plant can be 
controlled working down to 50 per cent 
rated capacity, and also if necessary a gas 
can be produced having a specific gravity of 
something less than 0-54, but in each case 
the thermal efficiency would be reduced. 
With natural gas as feedstock and making a 


500 B.Th.U. final gas, a minimum specific 
gravity of approximately 0-4 could be 


achieved if necessary. In this case neither air 
to the tubes or flue gas to the final gas would 
be added. The efficiency would be reduced to 
about 80 per cent and the productive capacity 
would be reduced by about 20 per cent. 


Fire Resisting Coloured Plastics 


A COLOURING paste which gives glass fibre 
laminates “through colour,” dispensing with 
the need for painting, has for some time been 
marketed by Docker Brothers, Rotton Park 
Street, Birmingham 16. They have now evolved 
a product, “ Colortard,”” which both colours 
polyester resin and renders it fire retardant ; 
this paste is mixed with the resin | to 3 by weight, 
before laying up, and has no adverse effect on 
the mechanical properties of the resulting 
laminate. The new material is available in twenty 
different colours, none of which are very dark. 
Docker Brothers do not recommend the use of 
through coloured resins for components subject 
to damage, as matching the colours when 
making repairs presents difficulty. The fire 
retardant qualities exceed the requirements of 
DEF. 1053. 
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Obituary 
W. H. A. ROBERTSON 


WE regret to have to record the death of 
Mr. Walter Henry Antonio Robertson, 
founder of W. H. A. Robertson and Co., 
Ltd., Lynton Works, Bedford. Mr. Robert- 
son, who was seventy-nine, died at his 
home in Leighton Buzzard on Wednesday, 
September 21. His death removes one of 
the few remaining links with the Lambeth 
engineering works of Maudslay, Sons and 
Field at which, after leaving St. Paul's 
School, he became a premium pupil at the 
age of seventeen. During his apprenticeship 
at Lambeth an engineering strike left Mr. 
Robertson to face the responsibility for 
commissioning the engines of H.M.S. 
* Albion,” a warship of 13,500 indicated 
horse power—a stern test for a young man. 

After completing his apprenticeship Mr. 
Robertson joined the Sturtevant Engineering 
Company, Ltd., and was then employed in 
the drawing office of W. H. Allen, Sons 
and Co., Ltd. in Bedford. In 1904 he became 
chief engineer of Elliott's Metal Company, 
Ltd., Birmingham (now part of the Imperial 
Chemical Industries organisation), and in 
this capacity he was responsible for buying 
and maintaining rolling mill and wire draw- 
ing equipment. Some dissatisfaction with 
the design and quality of the plant then 
available led Mr. Robertson to the con- 
clusion that there was scope for a firm which 
would put on the market rolling mill plant 
of better design and workmanship, and in 
1907, when he was twenty-six years old, he 
founded his own company at Bedford. 

He was a Member of the Institution 
of Mechanical Engineers, of the Iron and 
Steel Institute, and of the Junior Institution 
of Engineers. It was on his initiative that 
the Institute of Metals was founded, and 
he became a founder member and, later, a 
life member of that Institute. 

Nor did he forget the old firm which gave 
him his first training in engineering. Mauds- 
lay, Sons and Field closed down in 1900 and 
by 1942, when W. H. A. Robertson was 
firmly established as a manufacturer in his 
own right, he was active in the formation of 
the Maudslay Society, “to perpetuate and 
preserve the memory and work of Henry 
Maudslay and his associates.” This society 
co-operates with the Junior Institute of 
Engineers (itself founded, in 1884, in the 
Maudslay works) in the selection, annually, 
of a young engineer for the Maudslay 
Scholarship. 

Mr. Robertson unfortunately became deaf 
in the influenza epidemic in 1920, and as a 
result, he was compelled to restrict his out- 
side interests. His disability, however, 
made no difference to his business activities, 
and he continued to take part in the manage- 
ment of his company until 1954, arriving 
regularly at the works at 7.30 a.m. 

He married, in 1905, Miss Annie Mary 
Lane, and his son, Mr. W. W. S. Robertson, 
is joint managing director of the company, 
which is now part of the Tube Investments 
Group. 


GEORGE ARCHER 

WE have learned with regret of the death on 
Tuesday, September 20, of ' Mr. George 
Archer, president of The Mond Nickel 
Company, Ltd. Mr. Archer joined the 
board of the company in 1948, and became 
sales director in 1952 and managing director 
in 1955. He had been chairman of The 
Mond Nickel Company, Ltd., and of its 
subsidiary, Henry Wiggin and Co., Ltd., 
since July, 1959. He was appointed president 
in July of this year. 
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Progress on Hunterston Nuclear 
Power Station 


On a press visit to the 300MW Hunterston nuclear power station last week we 
saw the good progress that has been made since full working was resumed on the 


site last January. 
the way towards completion. 


The station could be described as being about two-thirds of 
Fabrication work in some cases is two months 


ahead of the revised schedule. The first reactor is expected to be commissioned 


by the end of 1962. 


Some details of the present state of the project are given below. 


The station is on the Ayrshire coast, about 35 miles south-west of Glasgow, and 
is being built for the South of Scotland Electricity Board by the G.E.C. and 
Simon-Carves Atomic Energy Group. 


S may be deduced from the accompany- 
Aine illustrations the greater part of the 
civil engineering work on the two reactor 
structures and the turbine hall of Hunterston 
nuclear power station has been completed. 
Until recently the height reached in the 
concrete work of the second reactor structure 
has been limited by the necessity to lift 
parts of the first reactor across it. 

Now that the last sections of the concrete 
shield of the first reactor have been placed 
a start has been made on the building of the 
structure to house the service machine, 
which has already been assembled at the 
G.E.C. Erith works. 

Emphasis on construction has now moved 
from civil engineering to mechanical engin- 
eering, with the fabrication and installation 
of the pressure vessels, steam-raising units, 
mechanical and electrical plant. Since 
fabrication work restarted in January of this 
year, production has been maintained at a 
satisfactory level. Inside the first reactor 
structure, for instance, the assembly of the 3in 
(76-2mm) thick 7Oft (21-34m) diameter 
pressure vessel is complete, all courses having 
been placed and welded together, with the 
core support grid and inner heat shield 
located inside the vessel. The vessel is now 
being prepared for stress-relief. The sup- 
porting skirt of the second reactor pressure 
vessel has been fabricated in situ inside the 
biological shield and the combined bottom 
head and support course and No. 2 course 
have been lifted into position. 





Elsewhere on the site fabrication and 
assembly of the steam-raising units has been 
progressing ; several of the 210-ton (213 
tonnes) shells, having been stress-relieved 
and hydraulically tested, are now in the final 
stages of construction, which includes nuclear 
clean conditioning. The first steam-raising 
unit associated with the first reactor was 
lifted by the “Goliath” crane onto its 
plinth on September 15 and preparations for 
tubing and gas circulator installation are 
already under way. Sections of the clean 
conditioned gas ducting linking the reactor 
pressure vessel with the steam-raising units 
have arrived on site. 

Externally, the 680ft long (208m) turbine 
hall appears complete, although internally 
much work in progress. Three of the six 
condensers are installed, while the founda- 
tions for the turbo-generators are ready, 
awaiting the arrival of the sets, the first of 
which is due on site next month. 

Further down the coast, to the south of the 
main part of the site, is the circulating water 
pumphouse. This building is finished and 
much of the equipment, including pumps, 
motors, bandscreens, valves, filters etc., is 
installed. The associated culverts and tunnels 
on the intake side of the circulating water 
system have been completed. Start-up of the 
outfall pumps will be syphon-assisted to 
maintain hydraulic head; on the outfall 
side, some 600 yards (550m) further up the 
coast, the tunnels have been driven and are 
now being lined and the siphon seal is almost 








Hunterston nuclear power station. The first steam-raising unit of reactor ‘‘A’’ can be seen on its plinth. In the foreground just to the right of the other 
maintenance building 


reactor is the charge machine 
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finished, bringing the end of civil work in 
this area in sight. 


Reactor “A” 


On the north and south sides of the now- 
completed concrete shield the adjoining 
“ reactor building *’ and “ exit building * are 
being constructed. On the other two faces 
of the biological shield the eight concrete 
plinths and their connecting floors are ready 
for the steam-raising units, one of which is 
already in position, as illustrated. All the seal 
oil pumps, oil storage tanks and oil coolers 
have been installed at the various levels in 
the reactor structure. 

Much of the concrete structure upon which 
the tracks of the service machine will be 
mounted has been built. The 450-ton (458 
tonnes) machine will be situated at the | 78ft 
6in level (54-5m), above the biological-shield 
roof of the reactor, and will have longitudinal 
and cross-traverse facilities. 

A “rehearsal” shaft for the charge 
machine is included in the reactor structure 
and the civil engineering for this is finished. 
It will be able to test every function of the 
charge machine and is expected to be used 
daily when the station is in operation. Other 
completed work associated with the charge 
machine includes the installation of the turn- 
table tracks, cooling and shielding water 
tanks (for the charge machine), and the 
fitting of the massive exit shielding door 

With the approach to completion of the 
circumferential welding between the courses 
of the reactor pressure vessel, and the good 
progress on welding-in, and non-destructive 
testing of, the charge nozzles and control rod 
nozzles, the time for stress-relief of the whole 
structure is approaching. Electrical resistance 
heating will be used. Final installation work 
and a pneumatic pressure test will follow ; 
this test consists of subjecting the sphere to an 
internal air pressure of 253 lb per square inch 
(17-8kg per square centimetre) and checking 
for leaks. Graphite laying is due to begin in 
the summer of 1961. 

The top inner surface of the pressure vessel 
is to be cooled by diverting some of the 
incoming CO, coolant gas through a system 
of pipes suspended between the inner heat 
shield and the pressure vessel dome. These 
pipes, which are perforated on the upper 
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| First steam-raising unit for reactor ‘‘A’’ being lifted for placing on its plinth at Hunterston nuclear 
power station 


surfaces to permit the escape of the coolant 
gas, are being erected. 

Closing-in of the reactor structure with 
precast concrete units which form the soffit 
of the roof biological shield has begun. 
Six inverted double-webbed T-beams are 
being used for this purpose, and they span 
the aperture, being supported at each end on 
a 308-ton member. Some of these T-beams 
are being left out temporarily to facilitate 
access to the reactor, but infilling of the 
remaining members has already commenced. 

Clean conditioning of the gas ducting, 
blowers and other plant directly in contact 
with the circulating cooling gas is done 
partly on site, but mainly in the manu- 
facturers’ works. Sections of the clean 
conditioned ducting, parts of the first gas 
circulator (impeller and diffuser) and the 
main gas valves for reactor A are beginning 
to arrive on site and are being erected. 
Temporary structures are also being built in 
the vicinity of the reactor for the installation 
of the gas circulators and boiler tubing under 
nuclear clean conditions. 

During the past few months the first gas 
circulator drive has been undergoing a test 
equivalent to about six months’ continuous 
running time under load conditions and under 
simulated conditions of misalignment (4in 
displacement of fly wheel) and this has been 
satisfactorily concluded. More recently a 
shock load test has also been successfully 
completed. Each gas circulator will be 
situated in the base of a steam-raising unit 
so that it will handle gas at the lowest 
temperature. The circulator will be mounted 
vertically with the impeller and diffuser inside 
the shell and the drive outside, to simplify 
the gas sealing arrangements. A flywheel 
weighing about 7 tons direct coupled to each 
circulator will provide enough kinetic energy 
to maintain gas flow and pressure for about 
thirty seconds in the event of supply failure 
to the motor. 


ReEAcTorR “B” 
As already stated the concreting of the 
9ft thick shield has reached an advanced 
stage, permitting work to proceed on the 


fitting of the plate-work on the outer skirt 
walls and on the inner face of the walls of the 
biological shield. This plate-work allows for 
expansion and is spaced 2in away from the 
walls to form a region through which air ts 
circulated to control the temperature of the 
biological shield. 

Work on the pressure vessel associated with 
this reactor is being carried out under cover 
on the prefabrication area adjacent to the 
structure. The outer skirt has been fabricated 
in situ in the reactor vault, while the combined 
bottom head and support course was fabri- 


the 
the 


Reactor “*B”’ with 
plinths for four of 
steam-raising units. Two 
of the concrete beams 
which will form part of 
the soffit of the roof 
biological shield are shown 
ready for emplacement 
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cated outside and lifted into position. Slotted 
gussets welded on the outside of the support 
course are used to locate it on the outer 
skirt. The 120 gussets which fit on the inside 
of the bottom head to carry the core support 
grid have already been welded into position. 
More recently the second course has also been 
placed in position. The other courses of the 
pressure vessel are all in various stages of 
manufacture. A start has also been made on 
fabricating the core support grid, and the 
inner heat shield. Profiting from experience 
on reactor “A,” work is over two months 
ahead of schedule. 

Although it is not possible to errect the 
biological shield roof, the two 308-ton 
(312 tonnes) members and the six double- 
webbed T-beams which form the soffit have 
already been cast and are stacked on the 
nearby plinths of the steam-raising units 
as illustrated. 

STEAM-RAISING 

The first steam-raising unit shell has been 
internally cleaned and is in position on its 
plinth, ready for the erection of the main gas 
ducts and installation of the internal tube 
banks. The shells of the other fifteen steam- 
raising units, for both reactors, are in the 
process of assembly. Three of these have been 
stress-relieved at about 575 deg. Cent. and 
tested hydrostatically at 253 lb per square 
inch and two are now being clean con- 
ditioned. Two more have been prepared for 
stress-relief. Further top and bottom head 
assemblies of the steam-raising units are 
being fabricated at the works of the manu- 
facturer and several have been delivered to 


UNITS 


site. 
CIRCULATING WATER WoRKS 

The construction of these works is probably 
the most advanced on the station. The intake 
headwork and jetty are practically complete 
and the lining of the twin intake tunnels and 
land shafts is finished, as is the main struc- 
ture of the pumphouse, including the outer 
stonework facings. The penstocks and all 
eight bandscreens inside the pumphouse have 
now been erected. together with four of the 
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six main circulating-water pumps (54,000 
g.p.m. each) and three of their 800 h.p., 6-6kV 
motors, and associated pipework and valves. 
The access galleries in the pumphouse will 
be finally completed after the installation of 
the remaining pumps. 

To prevent fouling of the various culverts 
and pipework by marine organisms, the 
circulating-water system is chlorinated by 
automatic dosing gear and pumps installed in 
a room in the main pumphouse. The drums 
of chlorine will be kept in a separate storage 
room, adjacent to the pumphouse loading 
bay, which is fitted with special ventilating 
equipment incorporating extraction fans to 
ensure the safety of personnel. 

Work on the siphon seal, outfall shafts 
and on-shore outfall culverts is proceeding 
while the junctions between the on-shore 
culverts and the off-shore 10ft diameter 
tunnels are practically complete. The con- 
struction of the outfall headworks, some 
460 yards off-shore, is well up to schedule. 


TURBINE HALI 

The civil engineering on the interior of the 
turbine hall is substantially complete. Rein- 
forced-concrete blast walls have been con- 
structed to prevent accidental damage to the 
cabling which will eventually be run over the 
“pipe bridge” linking each reactor to the 
turbine hall. The tank floor is completed on 
the south side of the building and all the 
tanks have been erected and are now being 
lined internally with protective coatings. 

The first main condenser is installed, and 
the second and third are in an advanced 
stage of erection. Good progress is reported 
on the erection of the first set of feed-heating 
plant and extraction pumps. 

The hydrogen water/water coolers on the 
north side of the first turbo-generator blocks 
have now been assembled in position and the 
copperwork between the first two blocks 
erected as far as possible. 

The 42in inlet and outlet valves in the 
circulating-water system on the north side of 
the basement have been fitted and the pipe- 
work to Nos. | and 2 turbo-generator sets 
is nearly finished. The racks over the c.w. 
culverts are ready for receiving the cables, 
having been extended under the operating 
floor of the turbine hall. 

Under the control room the Mulsifyre- 
system diesel pumps are installed, together 
with the refrigerating plant, ductwork, and 
fans for the central control-room air con- 
ditioning system. 

The first of three 1000kW emergency diesel 
generators is to be erected in the basement of 
the turbine hall. These sets will be used to 
supply the essential power station auxiliaries 
in the event of a failure of the incoming 
supply to the station. If this emergency 
supply should fail the secondary batteries to 
be installed will maintain essential auxiliaries 
in action for twenty minutes. 

The h.p. and L.p. steam receivers have been 
placed in position and fitted with their 
valves ; in addition, the pipe supports for the 
steam and feed ranges have been grouted in 
under the operating floor, and over half of 
the pipework for the first part of the contract 
has already been erected, the remainder being 
available on site. 

Near the centre of the south annexe, both 
dump condensers with their desuperheaters 
will be located, and much of the supporting 
steelwork is finished. The lift communi- 
cating between all floors of the building is 
ready for testing. 

ANCILLARY BUILDINGS 
The workshop to the east of the turbine 


hall is nearly complete so far as cladding is 
concerned, and the crane is already installed. 
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A “clean conditions’ workshop has been 
constructed inside this building which is 
being used for the final cleaning of the steam- 
raising units. The uranium and graphite 
store is very nearly complete. 

The charge-machine maintenance building, 
to the south of reactor B, is linked to both 
reactor structures by means of rail tracks for 
bringing the charge machines, which are at 
ground level, into the building for servicing. 
This building is practically finished, an 
interesting detail being the inclusion of a 
clean-conditions tower, a necessary adjunct 
when carrying out maintenance on the 
interior of the charge machine. A 45-ton 
crane is installed in the tower for lifting the 
top off the machine, together with a 25-ton 
crane in the main hall area. 

The walls of this building have been 
constructed from specially-fabricated con- 
crete slabs erected inside the main framework 
sO as to present a completely smooth surface 
for ease of decontamination if necessary. 
The building will also be equipped with a 
“ rehearsal’ shaft and a complete set of 
control equipment. The concreting of this 
shaft is complete but the installation of the 
control equipment will be delayed until 
nearer the time that the first reactor is made 
critical. 

Between the reactors, in the space used 
initially for prefabricating concrete floor 
sections, the cartridge cooling pond has been 
re-excavated. It will be recalled that the 
blasting for the pond was carried out at an 
early stage, to avoid later disturbances to 
the reactors, the broken rock being left for 
subsequent removal. Most of the concrete 
lining has been poured and additionally the 
conveyor tunnels to the block-houses are 
virtually finished. 

The cartridge cooling pond is about 100ft 
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long by 75ft wide by 23ft deep, the capacity 
being such that the complete fuel charge of 
one reactor can be dumped into it in the 
case of emergency. The pond is divided into 
three sections, two small and one large. 
Under normal conditions the two smaller 
sections will store the discharged cartridges, 
from the two reactors. In the event of an 
emergency discharge the larger pond section 
will be brought into use. 

Excavation work is proceeding on the 
foundations of the active-solid-waste building. 
About half of the associated tunnelling 1s 
finished and steady progress is reported on 
the blinding and asphalting. 

The active-waste disposal plant, on the 
south side of the two reactors, consisis of 
the treatment house, delay tanks, and car- 
tridge pond sludge tanks. The delay-tank 
walls and protective brickwork, and the 
associated pumphouses are well on the way 
to completion. The walls and asphalt tanking 
of the sludge tanks have been finished and 
the brickwork for them is at an advanced 
stage. Work on the half-completed treatment 
house is sill continuing. Other buildings in 
varying stages of erection are the decon- 
tamination building, the laundry, and feed 
treatment and filtration buildings. 

The sewage treatment plant and the 
pumphouse dealing with the normal foul 
sewage and storm water from the station 
are already in operation. Main drainage 


and water services are also practically 
finished. 
Hunterston nuclear power station is 


being built for the South of Scotland Elec- 
tricity Board by the G.E.C. and Simon-Carves 
Atomic Energy Group, the main contractor 
being The General Electric Company, Ltd., 
of England. The chief resident engineer 
(G.E.C.) is Mr. D. W. T. Angwin. 


Central Electricity Generating 
Board 


HE annual report of the Central Elec- 

tricity Generating Board, published on 
Tuesday last shows that the operations of 
the Board secured a net surplus of £5,446,928 
in 1959-60. Other results for the year 
ended March 31, 1960, included a continuing 
improvement in average thermal efficiency 
from 26-1 to 26-53 per cent; a record 
maximum demand of 23,089MW at normal 
frequency and full voltage; and a high 
availability of generating plant throughout 
the winter, with an average of 92-6 per cent 
in December and January. The increase 
in thermal efficiency represents a saving of 
£3,300,000 on fuel costs during the year. 
Average works costs per unit sent out 
decreased from 0-645d. in 1958-59 to 
0-604d. in 1959-60. The number of units 
sent out increased by 10 per cent compared 
with the previous year, and yielded a total 
income of £281 million. 

Of the Board’s total expenditure of 
£376 million, over 52 per cent was spent on 
fuel and 28 per cent on capital charges, 
mainly depreciation and interest on capital. 

£215 million was spent on plant and 
equipment on capital account, 23 per cent 
more than in 1958-59. £118 million was 
spent on conventional power stations, 
£58,000,000 on nuclear stations (excluding 
£6,500,000 on initial nuclear fuel) and 
£35,000,000 on the Grid. 

A reduction of more than 4 per cent was 


made in the average price per unit charged 
to the Area Boards who take nearly all the 
C.E.G.B’s output, under a bulk supply 
tariff which reflects changes in fuel costs 
per ton; thus savings made by using 
cheaper fuel in power stations was passed 
by the C.E.G.B. to the Area Boards. 

During the year the C.E.G.B. announced 
its intention, as a further contribution to 
price stability, to continue for 1960-61 the 
tariff introduced in 1959-60. At the same 
time a new scheme was introduced, whereby 
special terms are provided for individual 
electrical loads over 25,000kW which, by 
arrangement, can be restricted by the Board 
for short periods. This permits lower rates 
to be offered to specialised industries which 
can interrupt their processes on request, 
thereby permitting such industries to reduce 
their costs and perhaps consider new uses 
for electricity, and also allowing the Board 
to increase the sale of units without a corre- 
sponding increase in maximum demand. 

New generating plant with an output 
capacity of 2219MW was commissioned 
during the year. This far exceeded the 
total for any previous year; and allowing 
for plant shut down and revised plant 
ratings, it gave an addition of 9-1 per cent 
to the output capacity of the Board. The 
first 20OMW set was added to the system, a 
unit which continues the development of 
larger and higher performance generating 
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plant to which the Board look for further 
savings in capital and operating costs. 

Steel and other materials are saved by the 
installation of larger generating units. A 
30MW turbo-generator, for example, weighs 
about 8-3 tons per megawatt, but a 350MW 
one will weigh approximately 3-1 tons per 
megawatt. The volume of station buildings 
has been reduced from 39-4 cubic feet per 
kilowatt in a typical 180MW station (with 
30MW sets) to 22-1 cubic feet in a | 1OOMW 
station (with 5SOMW units) now under 
construction. The time for the actual 
construction of ‘power stations has also 
been reduced. As a result of these and 
other improvements, conventional stations 
are being built to-day at an average cost in 
the region of £50 per kilowatt of installed 
capacity, which, despite substantial rises in 
costs of materials and labour, is no greater 
than the corresponding figure in 1948. Still 
lower average costs are estimated for stations 
now being planned, of the order of £40 to 
£45 per kilowatt. 

Substantial progress was also made in the 
extension and reinforcement of the main 
transmission system. Six hundred and 
ninety-one route-miles (net) of new lines 
and twenty-seven substations were brought 
into operation, including 390 miles of the 
275kV Supergrid ; and among the works 
completed were new connections or the 
reinforcement of connections for seventeen 
power stations, existing or under construc- 
tion. At the end of the year, 1316 miles of 
the Supergrid were in operation and 973 miles 
were under construction or approved by the 
Board for construction. Research continued 
on transmission at 380kV. 

During 1959-60 also, a start was made on 
construction work for the cross-Channel 
cable project, to connect the 275kV Super- 
grid and the 225kV French network by a 
direct-current circuit of 160MW capacity. 
Two 30-mile submarine cables operating at 
200kV between Dungeness and Boulogne, 
and converter stations at both ends, will 
permit inter-transfers of power. This arises 
from the differences between the two coun- 
tries in the times of peak demand, and the 
advantages to be gained by the use in this 
country of French surplus water-power 
units in exchange for low-cost thermal units 
transmitted to France at other times. 


FUTURE PLANNING 


The Generating Board is faced with a 
demand on the power stations which rises 
steadily, the average compound rate of rise in 
kilowatt demand over the past twelve years 
being 7 per cent. There seems to be no 
reason to expect any substantial change in 
this rate of progress, since general experi- 
ence confirms that increased consumption 
of electricity is firmly linked to the develop- 
ment of the economy and improvements in 
the standard of living. Recent studies by 
the Organisation for European Economic 
Co-operation confirm that the demand in 
Western Europe may be expected to con- 
tinue its present trend, which is roughly 
to double every ten years. 

In recent years there have been, at any 
given time, programmes in various stages of 
planning and implementation covering seven 
calendar years, i.e., final programmes for the 
current year and for the next four ahead, a 
provisional programme for the sixth year 
and a tentative programme for the seventh 
year ahead. During 1959, after considering 
planning procedures for new projects and 
improvements in the manufacturing position, 
the Board decided that they were in a 
position to reduce the period for the plan- 


ning and construction of a new power 
station by one year. 

In the five-year period 1960-64, the 
Board plan to bring into operation generat- 
ing plant with an output capacity exceeding 
11,350MW. This is equivalent to some 
45 per cent of the total plant in operation 
at the beginning of the period, in_ the 
same period, some 1600MW of old plant is 
likely to be shut down. Twenty new power 
Stations will be opened, and the other new 
plant will be installed in new stations 
which were partially in operation at 
the beginning of 1960 and in some new 
sections of stations. Five of the new stations 
will be nuclear. Corresponding develop- 


ments in the main transmission system 
include a further 1000 miles of the 275kV 
Supergrid. 


The scale of future nuclear generation was 
given careful consideration during the year. 
It has been evident for some time that the 
costs of electricity from nuclear stations 
currently being built would be higher than 
those of electricity from coal-burning stations, 
due partly to increases in nuclear costs but 
more markedly to reductions in the costs 
of conventional generation. On the other 
hand, there remains an undoubted need in 
the long term for nuclear power as a primary 
source of electrical energy, and the Board 
regards the experience and knowledge to be 
gained by a continuing programme of 
constructing and operating nuclear stations 
as essential for the future of the supply 
industry. 

They have therefore devoted considerable 
effort to forecasting the long-term technical 
and economic development of both types of 
power and to estimating fuel requirements, 
with a view to formulating an optimum 
policy. Future needs for new generating 
capacity can be estimated with reasonable 
accuracy ; but determining exactly how the 
total capacity in any annual programme 
should be made up from the two basic alter- 
natives of coal-fired and nuclear plant is a 
difficult problem, requiring forecasts of the 
solutions to many inter-related problems. 
The nuclear programme must, therefore, 
have reasonable flexibility, and periodical 
revisions of the balance between coal-fired 
and nuclear plant are essential. Flexibility 
in the programme is, however, available 
only in long-term planning, because any 
station, once completed, will continue to 
burn its designated type of fuel for at least 
twenty years. The Board’s fuel require- 
ments in the short term are thus for most 
practical purposes inflexible, and adjustments 
between alternative fuels may have to be 
achieved in uncommitted future programmes. 

At a time when capital expenditure is large 
and high rates of interest prevail, the Board 
have assigned special importance to tech- 
nical development and research in the con- 
ventional and nuclear fields. The scope and 
effectiveness of this work may be crucial to 
long-term economy in the Board’s capital 
projects, and it is accordingly receiving high 
priority. 

Because of the decision to reduce the 
overall period of planning and construction, 
the Board did not commit themselves dur- 
ing the year to a final plant programme for 
1965. A decision was reserved until the 
situation outlined above became clearer ; 
and discussions proceeded with the Minister 
of Power and with the National Coal Board, 
the United Kingdom Atomic Energy 
Authority and the oil companies. 

In June, 1960, the Government issued a 
White Paper, “ The Nuclear Power Pro- 
gramme ” (Cmnd. 1083), announcing modi- 
fications of the programme for Great 
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Britain. The original programme, presented 
by the Government to Parliament in 1955, 
outlined provisional proposals for a capacity 
of 1S00MW to 2000MW by 1965. Because 
of the fuel situation and the further technical 
progress that had been made, the Govern- 
ment in March, 1947, announced their 
intention to accelerate this programme and 
adopt as the basis for planning a range of 
S0OOMW to 6000MW by the end of 1965. 
Due to restrictions on capital expenditure, 
however, it was announced in October, 1957, 
that this date would be extended to the end 
of 1966. 

Since 1957, states the White Paper, coal 
has become plentiful and oil supply pros- 
pects have also improved. For these and 
other reasons and having regard to com- 
parative costs, the Government have decided, 
in agreement with the authorities concerned, 
that the national interest will best be served 
by continuing, for the time being, to place 
orders for nuclear stations at the rate of 
roughly one every year. The capacity of 
individual stations is likely to increase, so 
that the effect of this decision should be a 
steadily rising rate of nuclear commissioning 
which should give the country about 
SOOOMW of nuclear capacity in 1968. 


POWER PLANT PROGRAMMES 


The new plant installed was distributed 
among eighteen power stations. Six new 
steam stations were brought into operation 

Aberthaw, Belvedere (London), Drakelow 
“B” (Burton-upon-Trent), Elland, High 
Marnham (near Retford) and Northfleet 
and new steam sections were added at 
Agecroft “C” (Salford), Plymouth “B” 
H.P. and Spondon “H™” (near Derby). 
High Ma~ cm has the first 200MW 
unit to be commissioned, and the first 
1400 klb per hour boiler. Spondon “H” 
is a small section which combines the gen- 
eration of electricity and the supply of 
steam. 

Investigation has continued into the suit- 
ability of sites on the Severn estuary for 
nuclear stations. Although the estuary has 
not previously been used to any great extent 
for power purposes due to its remoteness 
from adequate coal sources, it has, with 
the advent of nuclear power, assumed 
importance in view of its proximity to 
central southern England, where the demand 
for electricity is rising rapidly. The utilisa- 
tion of this source of cooling water, how- 
ever, poses many problems, and their study 
is being materially assisted by the operation 
of a large tidal model. This model is about 
210ft in length and is capable of showing 
changes in regime of both the bed material 
and water temperatures occasioned by various 
layouts of circulating water systems at the 
sites under consideration. The matter is 
extremely complex, and it may be some 
considerable time before the Board can 
reach decisions on the suitability of further 
sites on the Severn estuary, to follow that at 
Oldbury. 

Siting of Power Stations.—Investigation 
of sites for nuclear stations on the South 
Coast and in the Isle of Wight was com- 
pleted, and the results are being studied. 
In this area it is inevitable that there will be 
opposition from amenity interests, and the 
problem is to strike a balance with the 
measures necessary to meet the growing 
demands for electricity in the areas border- 
ing on the South Coast. The sites investi- 
gations in Anglesey were also completed. 

Following investigation of a number of 
possible sites for coal-fired power stations 
in the East Midlands, it was announced that 
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suitable sites existed at Holme Pierrepont, 
West Burton, Cottam and Ratcliffe-on-Soar, 
and also a site at Market Warsop that will 
become suitable should dry cooling towers 
become a commercial proposition. In view 
of the anticipated increase in coal supplies 
from the Yorkshire coalfield, investigation 
will be undertaken in the near future of a 
number of sites in that area. 

The best siting of stations is being facili- 
tated by the use of the Board’s “ Deuce” 
computer, which continues to prove its 
value in the solution of varied and highly 
complex mathematical problems inherent in 
the supply industry’s activities. A _ typical 
planning problem, for example, related to the 
siting of new power stations in the area of 
the East Midlands coalfield : to determine 
the most economic locations from the view- 
point of coal transport costs. The factors 
to be taken into account included the avail- 
ability of suitable coal at each of seventy-five 
collieries in the area; the estimated con- 
sumption of coal at each of forty power 
stations supplied from, though not all 
situated near to, the coalfield ; and the 
estimated cost of coal transport from each 
of the collieries to each of the stations. 
Account had also to be taken of repercussions 
on the supply system as a whole, over an 
extended period of years. 

Nuclear Plant.—The construction of the 
Board's first three nuclear power stations, at 
Berkeley (Gloucestershire), Bradwell (Essex) 
and Hinkley Point (Somerset), made good 
progress. At Berkeley, by the end of the 
year, both reactor pressure-vessels were 
completed and tested, and installation of 
the graphite core of the first reactor was 
commenced. The first set of equipment for 
fuelling the reactors while they are on load 

a new and important feature—was sub- 
stantially completed for proving trials. Work 
at Bradwell proceeded according to a 
similar programme, and that at Hinkley 
Point also continued on a programme 
rather more than a year later than the 
others. 

Experimental evidence on the long-term 
behaviour of graphite under reactor operat- 
ing conditions became available during the 
year. This indicated that the problem of 
energy storage in the reactor moderator 
due to neutron bombardment is less serious 
than had been suggested following the 
accident to No. | reactor at the plant of the 
Atomic Energy Authority at Windscale in 
October, 1957. On the other hand, the data 
showed that the dimensional changes to be 
expected within the reactor core during its 
lifetime were larger than had been anticipated 
in the original design. Consequential modi- 
fications are being made to the reactor cores 
at stations under construction. 


DESIGN AND DEVELOPMENT OF 
GENERATING PLANT 


The development of larger high-perform- 
ance generating units continues, leading to 
further savings in the cost per kilowatt of 
power stations and plant and in operating 
costs. During the year orders were placed 
for two units of 300MW (installed), two of 
350MW and one of SSOMW. All are being 
designed for steam conditions of 2300 Ib per 
square inch and 1050 deg. Fah. to 1050 deg. 
Fah. reheat. The 5SOMW unit incorporates 
a two-line turbo-generator and is the second 
of two to be installed at Thorpe Marsh, near 
Doncaster. The other units are single-shaft. 

The possibility of achieving further eco- 
nomies by still larger single-line units was 
investigated, and it was concluded that the 
installation of a SOOMW unit in 1965 was 


practicable and likely to be profitable. 
Steam conditions would be similar to those 
of the 350MW unit, so that coal consump- 
tion per unit of electricity generated would 
be practically the same ; but the increased 
rating should give savings in capital costs. 

Competitive tenders were obtained for 
boilers and turbo-generator plant for a 
unit of 375MW to operate at a supercritical 
steam pressure* of 3500 lb per square inch 
and a temperature of 1100 deg. Fah. to 
1050 deg. Fah. reheat. On the basis of the 
tenders, it was estimated that the unit cost 
of producing electricity would be compar- 
able to that of the 350MW unit ; the reduced 
fuel consumption, due to improved thermal 
efficiency, being offset by the increase in 
in capital cost resulting from the use of more 
expensive materials of construction. The 
prospects of general employment of super- 
critical steam conditions will thus depend 
on the development of materials and tech- 
niques enabling plant costs to be reduced. 
With a view to stimulating this development, 
it was decided to place orders for two 
375MW supercritical units, one for 1965 
and the other for 1966. 

A very high standard of feedwater purity 
must be maintained for boilers designed to 
generate steam at supercritical pressures, 
and a programme of research to this end 
was put in hand. Research relating to the 
selection and fabrication of the special steels 
required for the use of steam at 1100 deg. 
Fah was also started. 

All new conventional steam plant is 
being designed for rapid starting-up after 
overnight or week-end shutdown. This 
imposes exacting requirements on design 
and on operating techniques. Starting and 
loading tests have been arranged on selected 
units of IOOMW capacity and above, in 
order to ascertaim the minimum time in 
which these operations can be carried out 
within the prescribed limits of temperature 
differentials and rates of change. The 
tests will establish operating techniques, and 
are based on tests previously carried out on 
plant up to 60MW capacity. During the 
year the first such tests was completed 
successfully at Ferrybridge “B” Power 
Station. It was found that the reheat units 
in this station were flexible enough to accept 
the specified rates of loading, and a great 
deal of information was collected which will 
be useful in the operation of the station 
and in the design of future installations. . 

Collaboration continued with the manu- 
facturers of boiler plant on the detailed 
development and simplification of designs. 
Promising tests were carried out on proto- 
types of coal-pulverising mills of larger 
capacity—40 to 50 tons per hour—than have 
hitherto been available. These mills are 
being developed to meet the requirements of 
the larger boilers, and it is hoped that they 
will reduce maintenance costs and the con- 
sumption of auxiliary power. Investigation 
was made into the best combination of 
mechanical dust collector and electrostatic 
precipitator for cleaning chimney gases, and 
this should lead to a useful saving in auxiliary 
power consumption. 

In new conventional steam plant the steam 
is reheated after its partial expansion in the 
turbine, one result being a reduction in the 
amount of water produced by condensation 
of the steam during its passage through the 
turbine blading. Nevertheless, the high 
peripheral speed of the low-pressure blading 
of modern large turbines makes it desirable 
to obtain more knowledge about the risks 
of damage to blading from water erosion, 


*i.c., above 3,206 Ib per square inch absolute 
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and a programme of research has been 
instituted. In the turbines in nuclear units 
much more condensation occurs, and 
methods are being developed to separate 
effectively the moisture from the steam at 
an intermediate steam stage of the turbine. 

The first of the 200MW generators with 
both stator and rotor conductors internally 
cooled by hydrogen at 30 Ib per square inch 
gauge, came into operation at High Marn- 
ham, near Retford. The three prototype 
designs of generator with inner-cooled stator 
windings, two using water and one 
using gas, continuec to give satisfactory 
service. Another prototype employing water 
cooling is being brought into service in one 
of the 60MW units at Bold “B,” St. 
Helens. 

The total capacity of generators with 
inner-cooled stators, either in service or on 
order, reached some SOOOMW. Most are 
designed for water as the cooling medium 
All generators of 300MW or over will have 
direct cooling of the stator by water, since 
it is essential to keep down the overall size 
of the stator winding, both to ease the 
problem of transport fromthe manufac- 
turers’ works and to give sufficiently low 
values of reactance for stable operation of 
the generating system under fault conditions. 

Following successful trials with an a.c. 
generator and rectifier to supply generator 
rotor excitation, it was decided to use this 
method on a number of the larger units 
under construction. Relatively small 50 
cycle a.c. turbo-type generators, directly 
driven from the main shaft, will supply the 
main generator excitation through air- 
cooled static silicon rectifiers. A further 
prototype exciter and rectifier is being tested 
on a 120MW machine. 

With larger and more advanced generat- 
ing units, cleanliness of the steam and water 
circuit becomes increasingly important, to 
avoid deposits on turbine blading, erosion 
of valves, the fouling of pumps, and corro- 
sion of the boiler and superheater. Chemical 
cleaning methods have been developed, and 
a general specification for the process is 
being prepared. Improved forms of water 
strainer have also been developed. 

The proposed use of concrete for the 
volutes of large circulating water pumps 
was referred to in the 1958-59 Report, and 
the first pump of this type, for a capacity of 
147,500 g.p.m., has been ordered. Still 
larger ones are required for projected power 
stations, and provisional enquiries have 
been made for pumps of 300,000 g.p.m. 
capacity, and also for low head reservoir 
impounding impounding pumps of 900,000 
g.p.m. 

Further development work was done on 
shaft seals for pumps, including a seal 
suitable for boiler feed pumps. A split 
seal for circulating water pumps was intro- 
duced which greatly simplifies maintenance. 

The first cooling tower with an asbestos 
cement packing was tested, at Staythorpe 
“ B,” Newark. Its efficiency was higher 
than that of any other tower in service, but 
fell short of expectation. Modifications to 
improve performance are being incorpor- 
ated in the second Staythorpe tower. 

Methods of improving the control of 
power station plant were further studied. 
More instruments and controls are required 
for the larger and more advanced generating 
units under construction, and the applica- 
tion of new concepts to the design of station 
control centres is necessary to enable the 
operators to start up the plant safely and 
quickly and take rapid action in emergency. 
Arrangements were put in hand for trial 
installations for the automatic control of 
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starting-up and shutting-down of turbine 
and boiler plant. 


RESEARCH 


There was a steady expansion of the 
Board’s research activities during the year. 
The combined revenue and capital expen- 
diture totalled £2,000,000, compared with 
£1,100,000 in 1958-59. In the computer 
field a “ Pace’ analogue computer was put 
into operation and is employed mainly on 
nuclear energy calculations while an IBM 
709 computer is also being used. 

General investigations are being carried 
out into the better use of pulverised fuel fly 
ash, additives and combustion conditions 


for reducing the acid content of flue gases 
from oil burning, and the extraction of dust 
from the flue gases from coal-burning 
stations. 

Transmission research has been directed 
primarily at achieving the maximum use 
and development of the existing Grid system; 
studies have been carrried out on 380kV 
working, and started on the design of a 
500kV system using multiple-bundle con- 
ductor lines. 

The problem of applying automatic con- 
trol and computing techniques to the Grid 
system is under investigation, as are also 
problems of d.c. transmission, and hydraulic 
and pneumatic methods of transmitting 
pulverised fuel through pipelines. 


Equipment for Railway Electrification 


No. 


An exhibition of equipment by British manufacturers for 5O c/s a.c. railway 
electrification schemes will be held at Battersea Wharf, London, next week in 
connection with the British Railways Electrification Conference, and will be 


opened on Monday afternoon by the Minister of Transport. 


Below we review a 


first selection of exhibits. 


FTER the opening on Monday, the 

British Railways Electrification Exhibi- 
tion at Battersea Wharf will be open to the 
public from 2 to 5 p.m. on October 4 to 7 
inclusive, and between the same times on 
October 9 ; on Saturday, October 8, it will 
be open from 10 a.m. to 5 p.m. The exhibition 
has been organised by the Locomotive and 
Allied Manufacturers’ Association of Great 
Britain and the British Electrical and Allied 
Manufacturers’ Association, in co-operation 
with the British Transport Commission. 
These two trade organisations are, jointly 
with the B.T.C., the sponsors of the entire 
conference programme. 


HACKBRIDGE AND Hewittic ELECTRIC 
COMPANY, LTD. 
We illustrate in Fig. | an installation on 
the Colchester-Clacton-Walton line of one 








Fig. 1—Rotary isolator installation on Colchester- 
Clacton-Walton line—Hackbridge and Hewittic 


of the single-pole isolators of which an 
example forms the main exhibit on this 
company’s stand. The isolator exhibited is a 
single-pole 6-25kV railway isolating switch 
controlled by a motor-operated mechanism 
in which a series of operating springs, 
charged by the motor, is arranged so that 
the operator cannot switch direct to the 
“earth ” from “ on” position and vice versa. 
Power supply to the motor can be taken from 
a low-voltage a.c. or d.c. source. The motor, 
which is reversible, is fitted with a built-in 
reduction gear and has*a hardened steel 
worm on the output shaft. This worm 
engages a bronze worm wheel fixed to the 
final driving shaft which operates the isolator 
with a torque motion in either a forward or 
reverse direction. After being charged by 
the motor the springs take over to operate 
the isolator to the “ on,” “* off,”’ or “ earth ” 
position. 

Emergency hand operation is a standard 
feature and is effected by removing the cover 
and inserting the manual operating lever. 
The motor drive is disengaged automatically 
by this operation, and the converse action 
restores the normal drive. 

The mechanism is supplied in a weather- 
proof housing with slide-off cover and 
provision for ventilation. Condensation is 
prevented by a heater in the base of the 
cabinet. When the cover is off, the mechanism 
is inoperative. Indicating and limit switches, 
in circuit with the reversing contactor 
through which the isolator is remotely con- 
trolled, are operated from the final driving 
shaft. Push buttons for local operation can 
be incorporated. 

In this design maximum mechanical advan- 
tage is obtained when the isolator blade is 
about to enter or leave the stationary con- 
tacts. Switches of this kind are mounted on 
the structures spanning the permanent way 
and carrying the overhead supply and contact 
wires, and can be located in any position on 
the beam to suit local requirements. Hack- 
bridge and Hewittic 25kV and 6-25kV 
isolators have been supplied for service on 
the Colchester-Clacton-Walton, Chingford- 
Enfield-Bishop’s Stortford, London-Tilbury 
and Southend and Great Eastern Line con- 
version schemes. Bertram Thomas isolators 
have been supplied for service on the Man- 
chester-Crewe and Glasgow suburban con- 
versions. 
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A. REYROLLE AND Co., LTD. 


This company will show a 400A, 25kV, 
250MVA single-phase, air-blast  circuit- 
breaker suitable for controlling the incoming 
supply to electric locomotives. It is of unit 
construction and designed to be accommo- 
dated in the roof-structure of the locomotive. 
The breaker is composed of two principal 
parts, namely the portion above roof level, 
comprising the circuit-breaker with its asso- 
ciated isolator, as seen in the accompanying 
perspective sketch ; and an air-receiver, which 
together with the circuit-breaker operating 
mechanism, is housed in the roof void. 
The underside of the air-receiver is thermally 
insulated and is mounted so that the tempera- 
ture of the operating air in the circuit- 
breaker and in the receiver remains equable. 

The blast-head of the circuit-breaker, 
which contains normally closed contacts, lies 
parallel to the locomotive roof and is sup- 
ported on a vertical porcelain insulator which 
is also the blast-pipe between the air-receiver 
and the circuit-breaker contacts. A porcelain- 
enclosed resistor is connected across the break 
and a vertically-mounted sequential isolator, 
rotating through an angle of 70 deg., is 
provided. The main contacts are readily 
accessible and are fitted with “ Elkonite ” 
tips to minimise burning. Contacts for 
earthing both the circuit-breaker and the 
isolator are also provided. 

The mechanism is actuated by a 100V d.c. 
holding-coil which controls the operation of 
the blast-valve. In the event of power failure 
the circuit-breaker automatically opens and 
isolates. 

The welded-steel air-receiver has a capacity 
of 14 cubic feet (sufficient for two operations 
of the circuit-breaker); it has a design 
pressure of 130 Ib per square inch, but normal 
working pressure is 100 lb per square inch. 
The air-supply to the receiver is drawn from 
the main compressed air system of the loco- 
motive. 

The company will also show a 1200A, 
25kV, 250MVA single-phase small-oil-volume 
circuit-breaker for use in lineside switching 
stations controlling the supply to the caten- 
aries. The circuit-breaker can be regarded 
as being built up of two parts, a supporting 
compartment and a circuit-breaking com- 
partment. The lower, supporting, compart- 
ment consists of a steel base-chamber on 
which stands a porcelain insulator sur- 
mounted by a steel centre-chamber. This 
portion houses the driving linkage to the 
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Fig. 2—Arrangement of circuit breaker and isolator 
contacts for mounting on locomotive roof—Reyrolle 




















THE ENGINEER _ Sept. 30, 1960 


moving contact, and when filled with oil 
constitutes the main insulation to earth. The 
circuit-breaking compartment is mounted 
above the steel centre chamber and consists 
of an inner “ Bakelised paper tank sur- 
rounded by an outer porcelain insulator, 
above which is mounted a steel top-chamber 
which supports the fixed contact and its 
turbulator arc-conirol device. The oil within 
the “ Bakelised™ paper tank is entirely 
separate from that in the lower compartment, 
which is consequently kept free of carbon 
deposits. This feature also reduces the amount 
of carbonised oil needing replacement. 
Operation of the moving contact is by 
means of a simple bell-crank linkage driven 
from a rotating shaft coupled to a mechanism 
cubicle mounted alongside the circuit- 
breaker. The power unit for closing the 
breaker is a motor-wound compression 
spring, and opening is controlled by a kick-off 
spring charged when the breaker closes. 


ENGINEERING COMPANY, 
Ltp. 


BRUSH ELECTRICAL 


This company’s exhibits will feature a 
range of equipment developed specifically for 
use on a.c. multiple-unit trains of British 
Railways and to be installed shortly in 
vehicles at present under construction in 
railway workshops. The equipment incor- 
porates silicon rectifiers supplied» by the 
Westinghouse Brake and Signal Company, 
Ltd., who have co-operated throughout the 
development. The traction motors designed 
for this application are constructed generally 
on the lines of conventional d.c. machines, 
except for the adoption of laminated inter- 
poles, non-ferrous armature core end-rings, 
and equaliser connections taken from the 


rear evolutes of the armature winding. 
Ratings at 700V are as follows : 
Full-field Weak-freis 
Continuous 186 h.p., 220A, 194 h.p., 230A, 
1260 r.p.m 1680 r.p.m 
One-hour 211 h.p., 250A, 230 h.p., 270A, 
1200 r.p.m 1510 r.p.m 


The Westinghouse silicon rectifier has a 
nominal rating of 700V, 1O00A d.c. with 
the a.c. line voltage at 22-5kV, 50 c/s. The 
rectifier is also rated for the duty cycle of zero 
amperes d.c. for one minute followed by 
2000A for one minute, repeated 11 times, 
this cycle being applied immediately after 
running at 1O0O0A for one hour. For emer- 
gency conditions, the rectifier is rated for 
2000A d.c. for two minutes, immediately 
following continuous operation at 1000A d.c. 
Total losses of the equipment would be 
approximately 14-SkW at maximum a.c. 
input voltage and a load current of 1000A d.c. 

The rectifier is connected to form five 
single-phase bridge arrangements, these being 
parallel on both a.c. and d.c. sides. Each 
bridge comprises six 800 P.I.V. grade diodes 
in series, and two in parallel per arm. The 
diodes are of both normal and reverse 
polarity, to ease certain problems associated 
with making electrical connections in a 
confined space. Voltage dividing resistors are 
fitted in parallel with each diode, to assist in 
sharing reverse voltage correctly between 
diodes in series. 

Each arm of every rectifier bridge is fitted 
with a fuse in order to eliminate any arm 
which has been subject to a reverse break- 


down. A surge suppression capacitor and 
damping resistor are connected across the 
main a.c. paralleling busbars to reduce 


transient voltages arising from various causes 
to a safe level. 

Each of the five rectifier bridges is mounted 
on a withdrawable rack. The cooling fins 
on which the diodes are mounted face 
inwards from each side“to form an air duct. 


The sides of each rack form chambers which 
give access to the diode resistors and con- 
nections when the rack is withdrawn. A 
sixth compartment in the cubicle contains 
the surge suppression resistor and capacitor. 
Racks and framework are designed to exclude 
cooling air from the rack connection cham- 
bers to minimise ingress of dirt and water. 
The power part of the cubicle forms an air 
duct fitted with guide vanes to ensure a 
correct distribution of air between the rectifier 
racks, this duct being connected to the 
transformer oil cooler and fan. The equip- 
ment is designed to work in ambient tempera- 
tures between — 10 deg. Cent. and +35 deg. 
Cent, the nominal air flow required being 
4000 cubic feet per minute. 

The rectifier transformer (Fig. 3) for this 
equipment has its primary winding in four 
sections for 25kV or 6:25kV operation in 
conjunction with an_ electro-pneumatically 
controlled high-voltage changeover switch, 





Fig. 3—Motor coach rectifier transformer, with built- 
in line voltage changeover switch, for underframe 
mounting —Brush 


fitted in the transformer tank. The trans- 
former is oil-cooled, a glandless oil circulating 
pump being fitted in the tank. 

The secondary winding is arranged in two 
sections. Notches | to 9 are provided by 
the tapped section only, intermediate tapping 
voltages being obtained by use of a mid- 
point reactor. For further increases in 
voltage the untapped section of the winding 
is switched into circuit. By this means a total 
of 18 voltage steps is obtained. A tertiary 
winding supplies auxiliary apparatus at a 
nominal 240V. 

The high-voltage winding is of disc form 
and is subdivided both axially and radially 
so that every turn of each disc is in contact 
with oil. Furthermore, oil flow directing 
washers are incorporated between the discs, 
which together with the enclosure of the 
outside surface of the winding, and a barrier 
suitably positioned in the tank, ensure that 
the oil is forced into the windings, resulting 
in a better coil-to-oil heat exchange and 
elimination of hot spots within the unit. 

The low-tension windings consist of spiral 
coils wound as a continuous helix, the 
conductor being formed of a number of 
insulated strips wound on the flat over a 
cylindrical former. At each end of the coil 
is placed a suitably shaped “ Bakelised ” 
paper collar. Transpositions of the individual 
strips are carried out at the centre of the layers 
where required. The tapped section of the 
secondary winding consists of interwound 
spiral sections occupying the full length of 
the core limb, thus making for magnetic 
symmetry while permitting each tapping to 
be brought out at the coil ends. 

The tap-changer consists of a series of 
cam-operated contacts connected to tappings 
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on the transformer secondary winding, 
together with four contacts which, when 
closed, connect diverter resistors across the 
traction motor field windings. These con- 
tacts close after the tap-changer has been 
through all its voltage steps, provided that 
the driver’s controller has been put in the 
“weak field” position. Cam-operated 
auxiliary contacts are also fitted to control 
the movements of the tap-changer and for 
interlocking purposes. 

The cams are mounted on two shafts, one 
of which rotates at twice the speed of the 
other. A complete sequence involves two 
revolutions of one shaft and one revolution 
of the other. Most of the main contacts 
operate twice during a sequence, resulting in 
a reduction of overall length and eliminating 
the necessity to reverse. The shafts are driven 
through a right-angle-drive reduction gearbox 
from a d.c. motor which has been speciaily 
designed for rapid acceleration. Starting and 
stopping of the motor are controlled by a 
separate relay and contactor. The equipment 
also contains the pilot motor speed control 
and braking resistors. The complete tap- 
changer and associated equipment are con- 
tained in a cubicle designed for mounting 
beneath the motor coach underframe. 


CROMPTON PARKINSON, LTD. 


A self-ventilated axle-hung traction motor 
developed 


(Fig. 4) has recently been by 





Fig. 4—Self-ventilated traction motor for rectified 
50 c/s or d.c. operation—Crompton Parkinson 


Crompton Parkinson, Ltd., for dc. or 
rectified 50 c/s a.c. and will be shown at the 
exhibition in dismantled form. Commutation 
is stated to be very satisfactory even with 
ripple up to 30 per cent and with terminal 
voltage 20 per cent above rated voltage. 
The motor is designed for a rated voltage of 
750V, but is insulated for operation on a 
1500V supply, and is, therefore, applicable 
to rectifier rolling stock for dual operation 
on single-phase, 50 c/s a.c. as well as on 
1SO00V d.c. Field-weakening is obtained by 
tappings. 

The motor conforms in every respect with 
B.S.173, and is Class B insulated throughout, 
armature and field coils being fully “ Bake- 
lised.”” Ratings of this C.152 motor on 
rectified single-phase 50 c/s a.c. at 57-5 per 
cent full field are as follows : 


One-hour Continuous 
75 


Output, horse-power 205 ! 
Amperes 225 190 
Volts 750 750 
Speed, revolutions per minute 1500 1620 
Maximum service speed 2580 r.p.m 


Weight complete with pinion and gearcase 4214 \b 


Similar motors can be supplied either for 
larger outputs—as required for main line 
locomotives—with forced ventilation, and 
suitable flexible transmission, or having 
special high speed construction and lower 
outputs for use with cardan shaft drives to 
high-ratio right angle drive gearboxes. 


(To be continued) 








SHORTER REPORTS 








Solid State Physics Division, 
Harwell 


A Sou State Puysics Division has been 
formed at the Atomic Energy Research Estab- 
lishment, Harwell. Its initial term of reference 
will be : to carry out basic research leading to 
greater knowledge and understanding of the 
structure and behaviour of solids. Dr. W. M. 
Lomer, at present Head of the Theoretical 
Physics Division, has been appointed Head of 
the new Division. Dr. W. C. Marshall has 
been appointed to succeed Dr. Lomer as Head 
of the Theoretical Physics Division. 

The formation of the new Solid State Physics 
Division reflects the importance which the 
Authority attaches to a better understanding 
of the structure and properties of solids. The 
nuclear reactors at Harwell, and particularly 
the research reactor “ Bepo ” and the materials 
testing reactors * Dido,” and “ Pluto,” play a very 
important part in studies of the properties of 
materials. The programmes of work fall 
broadly into two parts. First, there are basic and 
applied studies of the effects of nuclear radiation 
on materials of decisive importance to reactor 
technology : this work will remain under the 
control of existing Harwell Divisions, particularly 
the Metallurgy Division. Secondly, there are 
more basic studies of the behaviour of solids in 
general, without reference to any particular 
application in reactor technology: this work 
will be the special concern of the new Division. 
It will include studies of the formation and 
nature of defects in crystals; other physical 
properties of metals, alloys and magnetic 
materials ; and fundamental crystal physics 
using extracted beams of neutrons from the 
Harwell reactors. 


Radio Research Report 


Tue report for 1959 of the Radio Research 
Board records the board’s conviction of the 
importance of space research, which offers new 
ways of pursuing and extending the fields of 
research in which the Radio Research Station 
has so largely specialised in the past. Welcoming 
the arrangements for collaboration with Canadian 
and U.S. laboratories for sounding the ionosphere 
from above, the Board recommends that ex- 
periments should also be designed by the Radio 
Research Station for flying in the British- 
instrumented satellites to be launched from 
American rockets in accordance with the arrange- 
ments announced by the Prime Minister. The 
potentialities of terrestial communications and 
navigation via satellites (and, later, space 
communications) should be examined as part of 
the research programme. It is not clear at present 
what value will be derived from the study of 
space probes. The station should, however, 
endeavour to keep abreast of reception tech- 
niques, and the provision of a radio telescope 
which has been approved will help in this and 
other branches of space research. The Board 
welcomes the Research Council’s decision that 
the proportion of the station's effort devoted to 
such research should be increased by 50 per cent 
in the immediate future. 

The Board’s report appears in the publication 
“ Radio Research, 1959 * (H.M.S.O., Price 3s.) 
and is followed by the report of the Director 
of Radio Research, Dr. R. L. Smith-Rose. In his 
review of work in 1959, the Director states that 
the World Data Centre for rockets and satellites 
established at the station in October, 1958, is 
fulfilling its purpose of collecting data on space 
research and exchanging it with the two other 
centres in Washington and Moscow. Among 
the observations of signals from satellites have 


been records of Doppler frequency shift for 
obtaining the time of nearest approach and the 
range of the satellite for prediction purposes. 
The technique used to measure frequency 
shift is to inject into the input of the receiving 
equipment a locally generated signal of high 
stability at a frequency differing by one or two 
kilocycles from that of the satellite transmitter. 
The resultant beat frequency is recorded on 
magnetic tape together with accurate time signals. 
The recorded signal is then analysed with the aid 
of an audio oscillator whose frequency is locked 
to that of the beat signal. The frequency of this 
oscillator is then measured automatically on an 
electronic counter at three-second intervals. 

Research and development have continued in 
the field of standards of measurement, especially 
at frequencies above a few hundred megacycles 
per second. Britain, the U.S.A. and Japan have 
been collaborating in making the measurements, 
and the results of all three show a degree of 
agreement which is especially significant in view 
of the differing techniques used. 

Tests of back-scatter sounding made at 
Birdlip in conjunction with “ Britannia” aircraft 
of B.O.A.C. have shown that higher frequencies 
than those usually employed by aircraft for h-f. 
communications could be utilised, and that those 
frequencies gave, in general, higher signal 
strengths, less atmospheric noise and less traffic 
congestion than the lower frequencies. If further 
tests prove satisfactory, it is likely that regular 
operation of the back-scatter sounder will be 
arranged to provide routine short-term forecasts 
of optimum frequencies for communication with 
aircraft in various longitude zones. 

Research on tropospheric scatter phenomena 
is being extended by making observations with a 
receiving aerial having a narrow beam which can 
be made to scan horizontally over a few degrees. 
Calibration of the receiving characteristics of this 
system will be effected by means of transmissions 
from an aircraft. It is believed that this experi- 
ment will yield further vital information on the 
fine structure of the scatter signal and so help in 
reaching a more clear understanding of the 
mechanism of propagation. 


Revision of E.R.A. Committee 
Structure 


CHANGES were announced on September 23 
in the technical committee structure of The 
Electrical Research Association. Sir Leslie 
Gamage, President of the Association, described 
the changes as another milestone in the history 
of an organisation that was very important 
from two points of view : first because it main- 
tained the closest possible contact with all 
sections of the electrical industry ; and second, 
because collaboration was the only answer to 
the problem of research, and here the industry 
had collaboration on its very doorstep. 

Mr. O. W. Humphries, Chairman of Council, 
E.R.A., said that against a background of ever- 
expanding demand for research, and restricted 
supply of scientists and research engineers, the 
E.R.A. Council decided some two years ago to 
review its committee structure with a view to 
increasing its efficiency in research and bringing 
the selection of programmes closely under the 
control of those best fitted to assess priorities. 
Selection of programmes on the basis of scientific 
interest only might extend knowledge—but if 
that knowledge could not be used to the benefit 
of industry they might well be defeated in the 
relentless struggle for technical leadership and 
reduced to a position of industrial inferiority in 
which they could no longer finance research of 
any kind, however well or badly it might be 
planned. The new committee _ structure 
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entrusted the control of the Association's 
programmes to six Divisional Committees 


whose members had been selected from the 
leaders of the directly interested sections of the 
industry—from the men who carried responsi- 
bility for planning in their own organisations. 
This should ensure that the E.R.A. was doing 
the work most needed by its members. 

Once programmes had been selected their 
scientific direction was the responsibility of the 
Director and his staff. But it was the essence of 
co-operative research that the collaborators 
brought the combined weight of their scientific 
and engineering skills to bear upon it and placed 
all the relevant knowledge in their possession at 
the disposal of the research team. It was to 
secure the closest possible liaison between the 
staffs of the E.R.A. and the specialists employed 
by its collaborating members that Research 
Advisory Committees—small bodies of experts 

were being created. Properly used, these 
committees would ensure that the work followed 
closely the line of industry’s interest and all the 
available scientific resources were deployed to 
the best possible effect. 

The six Divisional Committees, replacing the 
twenty Sectional Committees now advising the 
Council, are provisionally titled as follows : 

Division | : Insulation; Dr. L. G. Brazier, 
Director and Director of Research, British 
Insulated Callender’s Cables, Ltd. 

Division 2: Generating Plant; Mr. E. S. 
Booth, Member, Central Electricity Generating 
Board. 

Division 3: Power Supply Transformers. 
Switchgear, &c.; Mr. J. Christie, Technical 
Director, A. Reyrolle and Co., Ltd. 

Division 4 : Power Supply Lines and Cables ; 
Mr. S. E. Goodall, Director of Engineering, 
A.E.1. (Woolwich), Ltd. 


Division 5 : Equipment—Light ; Mr. A. N. 
Irens, Chairman, South Western Electricity 
Board. 


Heavy ; Mr. H. M. 
Engineering, English 


Division 6 : Equipment 
Mathews, Director of 
Electric Company, Ltd. 

Research Advisory Committees will be 
appointed by each Divisional Committee. They 
will be largely drawn from the staffs of members 
of the Association who will use the results of 
the research, or who will be able to provide 
information concerning such matters as operat- 
ing conditions and desired objectives ; scientists 
and engineers from the universities or elsewhere 
will also be invited to serve. These committees 
will report to the appointing Divisional Com- 
mittees at least once a year on the progress of 
the researches, and make any recommendations 
they may wish concerning the modification, 
extension or termination of the researches, or 
the initiation of new researches. Research 
Advisory Committees will be associated with 
one or more specific researches and when these 
have been completed, the committees will be 
disbanded, new committees being created as 
new researches are approved. 

It is realised that with this new structure there 
will be fewer opportunities for individuals from 
the staffs of members to serve on committees. 
To provide alternative contacts technical con- 
ferences will be held at which the work in hand 
in connection with various sections of the 
Association’s programme will be described and 
discussed, and to which all interested members of 
the Association will be encouraged to send 
representatives at an appropriate level. It is 
hoped that all Divisional Committees will hold 
preliminary meetings in October or November 
to set up their Research Advisory Committees. 
The present sectional and sub-committees will, 
however, be retained to transact all necessary 
business until the new structure becomes fully 
operative next year. 
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View of the Tray-o-lator, looking up from the station platform 


Opening of the Tray-o-lators at 
Bank Station 


Art the Bank station of the Waterloo and City 
underground line of British Railways, Southern 
Region, the only means of passenger exit to 
street level has been, until now, a subway, 
340ft long and 13ft wide, with an overall gradient 
of | in 7-4 ; five steps at 40ft intervals reduced 
the effective gradient to | in 14. The station 
handles over 40,000 passengers a day. To 
eliminate the unpopular walk along the subway, 
and to speed up passenger movement, particu- 
larly at peak hours, the Southern Region has 
provided twin travelling platforms or “ Trav-o- 
lators.” 

Officially opened by the Lord Mayor of 
London, Sir Edmund Stockdale, on September 
27, the Trav-o-lators are installed in a specially- 
driven tunnel adjacent to the subway. During 
the morning rush hour both Trav-o-lators will 
be run in the up direction, and the few passengers 
wishing to travel the opposite way at this time 
will use the subway. Re-decorated and with 
new lighting, the subway will also serve as an 
emergency exit. During the remainder of the 
day outside the rush hour one Trav-o-lator will 
run in the up direction and the other down. 

Built and installed by the Otis Elevator 
Company, Ltd., Falmouth Road, London, S.E.1, 
the Trav-o-lators are similar in some respects to 
an escalator, but operate on a much flatter 
slope—in this case 1 in 7. They consist of a 
series of platforms running on four wheels on a 
concealed track, and driven by an electric motor 
through a worm-gearbox and roller chains, the 
motors and driving gear being housed in a 
compartment below floor level at the upper end 
of the Trav-o-lator tunnel. Ribbed surfaces to the 
platforms, very close spacing, and “comb” 
entry and exit pieces give a virtually continuous 
moving platform, nearly 300ft long, with a short 
level portion at each end, which is very easy to 
step on and off. A very complete set of safety 
devices has been installed, all of which break the 
electric circuit to the driving motor and apply a 
brake automatically, to bring the Trav-o-lator 
quickly and smoothly to rest. 

Five emergency switches, of large size and 
easily identifiable, are fitted on the balustrade 
between the Trav-o-lators for use by the public. 
A centrifugal governor on each machine prevents 
overspeeding. Broken chain switches not only 
stop the Trav-o-lator in the event of a main 
platform chain breaking, but also provide visual 
indication when the operation of the device is 
imminent. Similar switches stop the drive if a 
handrail should break, or if the lower carriage 
moves more than a pre-determined amount in 
either direction. Stop pushes are provided in the 
motor room and the ticket-issuing office for the 
use of the staff, who can also reduce the operating 


speed of the Trav-o-lators if the station platform 
becomes over-crowded. 

To save undue wear during off-peak periods, a 
light-sensitive control reduces the travel speed to 
an idling rate of 90ft per minute when the 
Trav-o-lators have carried no passengers for a 
pre-determined time. Passengers crossing the 
light-sensitive control point cause the travel 
speed to be raised automatically to a pre-set 
maximum. The actual operating speed is 
adjustable and will be determined in the light of 
experience ; the maximum designed speed is 
180ft per minute. The switches provided for the 
staff to reduce the speed and all the stop devices 
override the light-sensitive control at all times. 

In designing the installation the consulting 
engineers, Mott, Hay and Anderson, 9 Iddes- 
leigh House, Caxton Street, London, S.W.1, 
the civil engineering contractors, Mitchell 
Brothers, Sons and Co., Ltd., 167, Victoria Street, 
London, S.W.1, and the Otis Elevator Company, 
had many awkward problems to solve. Not the 
least of these was the fact that the restricted space 
and access to the tunnel made its construction 
unusually difficult. In addition, it was necessary 
to divert a number of existing underground 
installations, including cables, drains and a sewer. 
Some account of the work and further details of 
the Trav-o-lators will appear in our next issue 


Oil Search in Nigeria 


Tue search for oil in Nigeria began in February 
1937 but it was not until nineteen years after 
the initial geological surveys began that the 
Shell-BP Petroleum Development Company of 
Nigeria, Ltd., had its first exploration success 
This occurred in January 1956 with the finding 
of oil at Oloibiri, in the Eastern region some 
45 miles west of Port Harcourt. Other discover- 
ies followed at Afam, Bomu and Ebubu, and 
the first shipment of oil left Port Harcourt 
in February 1958 for refining in the Netherlands. 
A 10in diameter pipeline some 60 miles in 
length was laid to link Oloibiri with Port Har- 
court and in January 1958 a 25 mile, 6in 
diameter, pipeline was completed to connect 
the Afam field with Port Harcourt, while later 
a 12in diameter line was laid to link Bomu 
with Afam and Port Harcourt. Exploration 
elsewhere found oil in September 1959 at Ughelli 
in the Western Region, while further drilling 
was carried out to establish the pattern of oil 
deposits, and two more wells were completed 
at Isoko near Patani. Up to now the oil has been 
shipped from Port Harcourt, situated about 25 
miles up the Bonny river, but in 1959 work 
started on an ocean tanker terminal at Bonny 
Island, at the mouth of the river, which will be 
supplied by an 18 mile, 12in diameter pipeline 
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from Bomu. To ascertain whether a dredged 
channel can be maintained, dredging has been 
carried out at the bar at the mouth of the river, 
for at present 18,000 ton deadweight oil tankers 
can only cross the bar when half loaded, so that 
a 12,000 ton deadweight tanker is required to 
operate a shuttle service for topping up. It is 
planned to provide a channel of adequate depth 
for 18,000 ton tankers and later to deepen the 
channel so that larger vessels can cross the bar 
Development work has involved an expenditure 
of £61,000,000 and by the end of 1959 crude oil 
production attained a rate of 800,000 tons a 
year. Difficulties imposed by the nature of 
terrain, especially with regard to transport, 
make Nigerian oil expensive to produce, but it 
has the advantage of being sulphur-free 

The weight of current exploration effort is 
concentrated in the Delta area and initial survey 
work has started offshore. Gas has also been 
discovered in commercial quanties and a power 
station is being built in the east Port Harcourt 
oilfield area to operate on gas from the Afam 
oilfield 


District Line Resignalling 


Tue fourth stage in the resignalling of the 
District Line, London Transport, between Bow 
Road and Upminster, was reached on the night 
of September 10, when London Transport 


standard two-aspect signalling was brought 
into use over a further 34 miles of route. The 
first three stages, already completed, have 


covered the line from Campbell Road Junction, 
east of Bow Road, to a point between Upney 
and Becontree, and the new signalling extends 
the work from here to a point between Dagenham 
East and Elm Park. The resignalling replaces 
the former installation provided for a mixed 
service of London Transport electric and Eastern 
Region steam trains and equips the line for 
handling an intensive electrified service. 

Points and signals at Dagenham East, where 
some trains terminate in a bay platform, are 
operated by a new interlocking machine installed 
at the west end of the station. The interlocking 
machine is remotely controlled from the London 
Transport signalbox at Barking, where addi- 
tional push buttons have been added to the 
control desk for the purpose. Point layouts 
in this area are of the chairlock pattern, with 
ground tracklocks for facing points, as described 
and illustrated in our October 24, 1958 issue 

Eastern Region freight trains on the London 
Tilbury and Southend section, which here run 
alongside the District Line, have to cross the 
District tracks to reach a private siding east 
of Dagenham East station. Provision has there- 
fore had to be made for co-operative working 
between the London Transport signalman at 
Barking and the Eastern Region signalman 
at Dagenham East so that freight trains may 
make this crossing movement 


Electronics in Transport 


News of developments in electronics of poten- 
tial interest to railway working and administration 
is being circulated to members of the British 
Transport Commission's staff concerned with these 
techniques in a two-monthly booklet, Transport 
Electronics News. The first issue contains notes 
on developments such as automatic seat reser- 
vation in Japan using magnetic drum storage 
and c.r.t. displays ; the use of television cameras 
by the South African Railways for studying the 
behaviour of vehicles on the track ; and auto- 
matic reporting of conditions at unattended 
gasholders by recorded announcements. Sources 
are quoted where applicable, and a list is given, 
with abstracts, of material on computers and 
automatic control available to Commission staff 
from the Research Information Library. There 
is considerable emphasis on computers and pro- 
gramming, including the examination syllabus 
for computer maintenance engineers drawn up 
by the Education Committee of the British 
Computer Society, which is presented as a guide 
to the selection and training of staff should the 
occasion arise. 
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A Small Calorifier 


Roy.es, Ltd., Irlam, Manchester, has made 
available a new calorifier for relatively small 
duties which incorporates many improvements 
over previous models. The unit is suitable for 
use with either steam or hot water as a heating 
medium and embodies Royles “ Indented Tube ” 
surface. Compactness of design permits the unit 
to be fitted into the heating or hot water mains 





Type ** E ”’ calorifier 


without employing any support other than that 
normally used for piping, while it is possible to 
mount the calorifier either vertically or horizon- 
tally. Furthermore the position of the flow and 
return connections can be changed in situ to 
suit installation requirements. 

The type “E” calorifier, which we illustrate 
herewith, has a body of cast iron with a cast-iron 
header bolted to each end. The “ Indented 
Tube ” surface is carried the full length of the 
calorifier and passes through a gunmetal gland 
at each end. There is a tapping for steam inlet 
or condensate outlet connection at the outer 
end of each gland fitting. The unit is tested 
hydraulically up to 250 lb per square inch in 
the steam spaces and 100 lb per square inch in 
the water spaces and is available in three sizes, 
namely, Marks 2E, 4E and 6E. 

[Reply Card No. E5641] 


Transponder Test Equipment 


A DIFFERENTIAL pulsed attenuator has been 
developed by Marconi Instruments, Ltd, St. 
Albans, in conjunction with the Ministry of 
Aviation, as part of the Ministry’s civil second- 
ary surveillance radar programme. We illustrate 
the equipment mounted below the Marconi 
u.h.f. signal generator, TF1060, to form a 
compact unit suitable for testing the receiver 
section of a transponder, and in particular the 
side lobe suppression characteristics as stand- 
ardised by I.C.A.O. 

The test set generates video pulse trains, 
consisting of two or three pulses, at a repetition 
frequency which is continuously variable from 
250 to 2000 per second. Individual pulse 
widths can be varied from 0-5 to 2-0 micro- 
seconds, and the spacing is selected by a switch, 
either to give preset intervals corresponding to 
civil modes A, B, C and D ; or to be continuously 
variable up to 30 microseconds. These pulse 
trains modulate the u.h.f. signal generator, 
which is set to the required r.f. frequency, and 
the resultant pulse-modulated r.f. signal is fed 
back to the test set and passed through the 
differential attenuator. This enables the relative 
amplitude of one pulse in a double pulse train, 
or one or two pulses in a treble pulse train, to 
be varied by plus or minus 10 dB with respect 
to the other. By suitable selection with the 
“function” switch, the variable pulses can be 
either the control or the interrogate pulses as 
desired. 

The resultant r.f. signal obtained at the output 
socket of the test set can, if required, be moni- 
tored, by feeding the output into the built-in 
crystal detector with following video amplifier. 





Test set (below) and signal generator for testing trans- 
receivers 


The output from the amplifier can be observed 
with an oscilloscope. A trigger pulse for the 
oscilloscope is provided at an output socket on 
the test set and occurs 5 microseconds before 
the first r.f. pulse. 

The instrument is 
110V—120V or 200V 
supply. 

[Reply Card No. E5642] 


mains-operated from a 
250V 50 c/s single-phase 


Plug-and-Socket Connectors 


INTRODUCTION of a new principie of plug 
and-socket construction, in which every pin of 
a multi-connector is individually locked into 
its mating socket, has been announced by Belling 
and Lee, Ltd., Great Cambridge Road, Enfield. 
This ensures positive connection of all poles, 
and reliability in conditions of shock and vibra- 
tion. Each plug pin normally fits freely in its 
socket, which is divided axially by two or more 
slots. On application of a compressive force to 
the mouth of the socket, the inside walls are 
brought to bear on the bulbous pin and, as the 
force is progressively increased, the socket walls 
take up a curved formation, with a rolling ful- 
crum. The mouth of the socket never actually 
meets the neck of the pin, final contact being 
made at some point on the bulbous portion, 
depending on individual tolerances, which are 
therefore not critical. 

Two types of connector employing this prin- 
ciple are known as the “ Camlok” and the 
** Autolock.”” The former has multiple contacts 
arranged in straight rows, the closing force being 
applied by a bar with a keyhole-shaped slot 
surrounding the mouth of each socket, which is 
moved along the row of contacts by an eccentric 
shaft operated by a rotating key built into the 
free plug member. A polarising device makes it 
possible to set up thirty-six different, non-inter- 
changeable mating arrangements, each distinct- 
tively numbered. 

In the **Autolock”’ connector the locking action 
is achieved automatically in the final stage of 
mating. Here, the outside of the socket mouth is 
bell-shaped, and is closed by the axial movement 
of a cylindrical sleeve. In a multi-pole connector 
a single locking plate is employed, having a hole 
pierced for each pole. The contacts may be 
grouped in any desired pattern, and in one form 
where a circular housing is used, engagement of 
the plug and socket and the subsequent locking 
of the poles are brought about by angular rota- 
tion of the plug housing. 

[Reply Card No. E5643] 


Valve Tester 


Rapip checks of the conditions of over 5000 
radio valves can be made by the Model 45C 
valve tester of Taylor Electrical Instruments, 
Ltd., Montrose Avenue, Slough. Twenty-one 
valve holders, including the newest British, 
American and Continental bases, as well as 
older patterns, are incorporated in the instrument. 
Amplifying valves are checked for mutual 
conductance, the outer scale of the meter showing 
ratio of change in anode current with change in 
grid volts. The condition of valves is assessed 
by comparing the meter reading with the figures 
in the valve chart supplied with the meter. Two 
mutual conductance ranges—0O to 3 and 0 to 
15mA/V—are available. 

Diodes and rectifiers are checked for emission 
under normal working conditions and indications 
are given on another scale with coloured sectors 
showing whether the valves are good, doubtful, 
or in need of replacement. The innermost scale 
of the meter is calibrated in megohms and is 
used in cathode-to-heater leakage tests 

Three eighteen-way switches select the voltages 
applied to the various valve pins. Rotation of 
these switches one at a time, after the main 
test selector switch has been set to “ element 
shorts,” causes any inter-electrode shorts to be 
indicated by the meter. Filament continuity can 
be checked by setting the selector switch appro- 
priately and observing the meter pointer. A 
push button applies a test for detecting abnormal 





Valve tester and cathode-ray tube adaptor 


positive or negative grid current. Three switches 
provide six combinations of anode and screen 
volts, a choice of eighteen filament volts, and 
continuously variable grid volts from 0 to ISV. 
Provision of 12V anode and 12V screen among 
the anode/screen voltage combinations enables 
the meter to test 12V car radio valves. 

In the accompanying illustration of the tester 
a television tube adaptor is seen alongside it. 
This extra component has a special base for 
110 deg. wide angle tubes and can be connected to 
the base of tubes without removing them. 

[Reply Card No. E5644]. 


Rust Removal 


A RUST removing solution which has been 
added to the “ Pitan” range of products made 
by Allweather Paints, Ltd., 36 Great Queen 
Street, London, W.C.2, is designed to remove 
rust from closed water systems without need for 
dismantling. This solution is mixed with the 
water in a system and is stated to remove iron 
oxide by a mild complexing action without 
attacking the molecular structure of the unrusted 
metal body. The iron oxide is converted into a 
soluble form so that it can be flushed out and 
there is no necessity to remove sediment. 

All of the ingredients used in the preparation 
are claimed to be non-toxic, non-combustible 
and odourless, and the solution can be left in a 
system for an indefinite time without causing 
damage to metal surfaces. It can be added 
directly to water in circulation without shutting 
down a plant and does not affect gasket materials, 
bronze, brass or copper fittings. 

{Reply Card No. E5645] 











THE ENGINEER _ Sept. 30, 1960 


Rotary Vane Steering Gear 


AN agreement made between Brown Brothers 
and Co. Ltd., Edinburgh, and A.E.G. Schiffbau 
makes it possible for the former company to 
offer rotary vane system A.E.G. steering gears. 
In the gear there is only one slow-moving part 
which is lubricated by the working fluid under 
pressure and there is nothing to cause wear to 
this part or its casing since only pure torque is 
applied by it to the rudderstock. Similarly, the 
rudder head bearing and carrier are not subjected 
to radial loading by the gear. It is claimed that 
the new gear weighs less than the four ram gear 
of the same torque while both the weight and the 
deck space are 40 per cent less. Since only two 
brackets are required to take the torque reaction 
of the casing the costs of installation are also 
considerably less. 

The principle of the rotary vane unit is dia- 
grammatically shown in our drawing. The 





Schematic diagram of operation 


rudderstock (A) is tapered in way of the rotor (B) 
which is keyed to it, and the stator (C) is bolted 
to the ship’s structure to prevent it from rotating. 
In the annular space between the rotor and 
stator, rotary vanes (D) are fitted to the rotor 
while fixed vanes (E£) are fitted to the stator to 
form two sets of alternative pressure chambers 
(F) and (G), each set being connected hydrauli- 
cally to a manifold. Fluid delivered under 
pressure to pressure chambers (F) will impart 
clockwise movement to the rotor, to turn the 
rudder to port, while the reverse motion is set 
up when fluid under pressure is admitted to 
pressure chambers (G) to move the rudder to star- 
board. Normally, as illustrated, there are three 
fixed vanes to provide the rudder with a working 
angle of 70 deg., while the vanes acting as rudder 
stops allow a maximum angle of 80 degs. When 
particularly large rudder angles are required only 
two moving and two fixed vanes are fitted to 
give a working angle of 130 degs. and a stop 
angle of 140 deg. Both sets of vanes are of S.G. 
iron and secured to the rotor and stator respec- 
tively by high-tensile steel dowel pins and cap 
screws. Keys are fitted over the full length of 
each vane to ensure a mechanical strength equal 
to that of the rudderstock so that the vanes are 
adequately strong to act as rudder stops. In 
the grooves along the working faces of the vanes 
are steel sealing strips, backed by synthetic 
rubber, which ensure a volumetric efficiency of 
96/98 per cent at relief valve pressure. Top and 
bottom flanges are welded on to the steel stator 
after peripheral grooves have been machined in 
them to form manifolds. These permit the 
passage of fluid under pressure from the variable 
delivery pumps to the pressure chambers. At 
each pipe connection stop valves are formed in 
the stator. The tapered fit of the rotor transmits 
the whole weight of the rotary vane unit to the 
rudderstock. The anchor pins (H) securing the 
two anchor brackets are fitted with cast iron 
bushes which are in halves and shaped externally 
in order to preload the synthetic rubber shock 
absorbers which are mounted between them and 
the anchor brackets. Under full load the maxi- 


mum deflection of the shock absorbers is about 
0-04in. The rudder carrier should be capable of 
restricting the vertical movement of the rudder- 
stock to approximately I4in., which is the clear- 
ance usually arranged between the inside of the 
stator flanges and the top and bottom of the 





anchor brackets. For operating the unit the 
hydraulic medium is oil delivered, by a V.S.G. 
variable delivery pump, under pressure to the 
two sets of pressure chambers in the steering 
gear unit. An electric motor, which runs on 
light load whenever the rudder is stationary, 
drives the pump continuously in one direction 
[Reply Card No. E5651] 


Direction Finder for Small Craft 


A PORTABLE direction-finding receiver which 
offers in one case all the facilities of a ship's 
installation has been developed by Pye, Ltd., 
Cambridge. It is claimed that with the Pye 
“* Solent,” seen in our illustration, accurate d/f 
bearings can be taken from radio beacons on 
the long wave beacon band. Sensitivity and 
selectivity compare favourably with that of 
fixed installations and the company state that 
extensive trials have shown that bearings can be 
taken to an accuracy of plus or minus | deg. 
The receiver employs nine transistors and works 
off eight standard 14V torch batteries and these 
items together with printed circuitry make the 
unit light, portable and robust. A signal strengh 
meter, which is also used for checking battery 
strength, gives visual indication of signals when 
direction- and sense-finding, and thus gives 
greater accuracy than the usual audible method. 

The d/f aerial, which uses a ferrite rod, is 
mounted together with a compass rose on top 
of the receiver case, while the signal strength 





The Pye “* Solent ’’ transistorised direction finder for 
small craft 


meter, full vision dial and other controls are 
mounted on the front panel. There are two 
sockets, one for headphones and the other, 
on the aerial housing, to take an external aerial 
for sense finding. This also increases the range 
on the shipping band. A beat frequency oscillator 
is incorporated so that the “* Consol” method 
may be used for long range navigation. In 
addition to the long wave beacon band the 
** Solent ” covers the medium-short wave trawler 
band and there is an 8in elliptical loudspeaker 
designed to work in conjunction with transistor 
circuits. The battery life is approximately three 
months if used for two hours per day. 
[Reply Card No. E5652] 


Liquefied Petroleum Gas for Engines 


FOLLOWING a trend developed elsewhere, 
liquefied petroleum gas has been used in small 
stationary and automotive combustion engines 
and several advantages are claimed for its use, 
in practical terms, in purpose-built or con- 
verted engines. These advantages include 
cheapness of operation, ease of maintenance, and 
freedom from noxious exhaust, and stem from 
the nature of the fuel. The L.P.G. enters the 
engine dry and immediately mixes with air to 
provide efficient combustion under all conditions, 
and there can be no liquid droplets formed to 
wash the cylinder walls and dilute the lubricating 
oil. This complete combustion is stated to 
reduce the carbon monoxide content of the 
exhaust gases (by about 60 per cent) and the 
formation of carbon compounds. Furthermore 
de-coking and sparking plug cleaning are prac- 
tically eliminated, while the interval between oil 
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changes is increased up to tenfold. From experi- 
ence it has been found that the consumption of 
L.P.G., which is supplied to industrial users 
by Calor Gas (Distributing) Company, Ltd., is 
similar to that of a similar engine burning petrol 
and that the cost compares favourably with 
that of petrol 


[Reply Card No. E5653] 


Iranian Oil Production in 1959 


A review of the Iranian oil operating com 
panies for 1959 indicates that the total average 
daily production at December 31 was 923,000 
barrels compared with 821,000 barrels in 1958 
The major increase was accounted for by the 
Agha Jari field, while at Gachsaran well capacity 
was raised from 270,000 to 370,000 barrels per 
day, although production was restricted to 
60,000 barrels until off-take facilities at Kharg 
Island are completed Overall production 
totalled 44,700,000 long tons, of which 28,300,000 
tons of crude were exported, 13,400,000 tons 
were refined and exported and 2,800,000 tons 
went for internal consumption. The comparative 
figures for 1958 were respectively 39,800,000 tons, 
23,800,000 tons, 13,200,000 tons and 2,400,000 
tons. Of the crude oil and products exported, 
50 per cent went to Europe, 17 per cent went to 
Africa, 13 per cent went to South East Asia, 
6 per cent went to Australia and to North 
America, while the Far East took 3 per cent 
The products yield of the Abadan refinery includ- 
ed 37-96 per cent fuel oil; 15-51 per cent 
motor gasoline ; 14-76 per cent gas oil ; 13-59 
per cent kerosine ; 6-15 per cent diesel oil ; 
4-20 per cent aviation gasoline ; and 3-23 per 
cent aviation turbine fuel with the remainder 
consisting of bitumen, cracked gasoline, special 
solvants, luboil and L.P.G. 


Surface Treatment for Aluminium 


A New chemical surface treatment for alu- 
minium, “ Chemlok 720,” is marketed by 
Durham Raw Materials, Ltd., 1-4 Great Tower 
Street, London, E.C.3, and is stated to improve 
greatly the adhesion of paints, lacquers, enamels 
and other coatings. The adhesion obtained is 
stronger than the coating applied, so that the 
paint film will fail cohesively rather than strip 
off, and this means that highly resistant paints 
and coatings will adhere until weathered away. 
The high level of adhesion claimed for ** Chem- 
lok 720” treatment results from a chemical 
action forming polar organo-aluminium com- 
pounds of molecular thickness at the surface of 
the aluminium. This produces an organic surface 
which exhibits greater compatibility and adhesive 
strength with the organic coatings subsequently 
applied. “*‘Chemlok 720” is also a cathodic 
treatment, thus preventing undercutting and 
blistering of paint films generally encountered 
with sacrificial anodic treatments, while the 
retention of the paint itself prevents corrosion of 
the underlying metal. Other advantages claimed 
for the treatment are that it does not affect the 
base colour of the aluminium and can be used 
with all paints or clear coatings, and that the 
process is quite simple, iseconomical and produces 
no sludge. Furthermore, it can be used for 
batch or continuous processing with either 
spray or immersion equipment, while the results 
are uniform and reproducible. 

[Reply Card No. E5655] 


Launches and Trial Trips 


KiRRIEMOOR, Open shelter deck cargo ship ; built 
by Hawthorn Leslie (Shipbuilders), Ltd., for the 
Moor Line, Lid.; length between perpendiculars 
435ft, breadth moulded 60ft 6in, depth moulded 
29ft Yin, draught 26ft 4in, deadweight 10,070 tons, 
service speed 15 knots; four holds and deep tank, 
ten 5 10 ton derricks and one 30-ton derrick ; three 
200kW diesel-driven generators ; Hawthorn-Doxford 
oil engine, five cylinders, 670mm diameter by 2320mm 


combined stroke, 5500 b.h.p. at 115 r.p.m. Trial, 
July 14. 
WILLOWBANK, cargo ship; built by William 


Doxford and Sons (Shipbuilders), Ltd., for the Bank 
Line, Ltd.; length between perpendiculars 450ft, 
breadth moulded 62ft, depth moulded 38ft 6in, 
deadweight 12,030 tons (closed shelter deck); five 
holds, one 25-ton, four 10-ton and ten 5-ton derricks, 
electric winches; Doxford opposed-piston oil 
engine, four cylinders, 700mm diameter by 2320mm 
combined stroke, 4800 b.h.p. Trial, July 19. 
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industrial Relations 

The National Union of Manufacturers 
issued last week the report of a committee set 
up in May under the chairmanship of Sir 
William Robson Brown. The report takes 
the form of a proposed “ British Charter of 
Industrial Relations,” and recommendations 
as to the organisational machinery required to 
apply it. The report states that the committee 
understands that it is the intention of Her 
Majesty's Government to convene a broadly 
based Committee, at an early date, to con- 
sider the whole question of industrial 
relations. For the consideration of that 
committee, it offers the proposed “ British 
Industrial Charter.” 

A new spirit in industry is needed, the 
report states, this being implicit in virtually 
every spoken and written word on the subject 
of contemporary industrial relations and 
being high-lighted by the recent wave of 
strikes. The objectives of the charter are 
given as industrial peace, expanding trade 
abroad, and rising standards of living at 
home, and there follow sixteen principles, 
which have been designed, it is stated, to 
unite all concerned in industry into a working 
partnership, based on mutual confidence and 
with a common interest. 

The report points out in its recommend- 
ations for the application of the charter, that 
although the committee believes that the 
voluntary system of conciliation and arbi- 
tration is best suited to the British character, 
it is forced to admit that if this were to fail, 
then legislation would be inevitable. 

The recommendation dealing with terms 
of employment suggests that there should be 
legal employment contracts incorporating a 
reasonable period of notice, preferably one 
month. This implies, in return, the report 
adds, that an employee cannot be in breach of 
his contract by, for example, an official strike 
without risking this security. Notice of 
termination must exist on both sides. Special 
consideration should be given to years of 
service. 

On the problems of redundancy the 
committee suggests that the work of local 
employment exchanges should be co-ordin- 
ated with the redundancy problems of in- 
dividual companies on a much closer basis 
than hitherto. Where heavy redundancy is 
imminent, it says, the Ministry of Labour 
should be consulted with a view to finding 
alternative employment for those concerned 
well before redundancy becomes effective. 

National agreements between unions and 
employer's associations should be of definite 
duration, the committee states, and should 
come up for review well in advance of the 
expiration of the agreement. 

In place of the existing national arbitration 
arrangements, the committee recommends 
that there should be a national conciliation 
council appointed by the Minister of Labour, 
with a judge as chairman and an equal number 
of representatives drawn from the employers’ 
associations and the trades unions. The 
committee also recommends that there should 
be, in every industrial area, local conciliation 
councils, to which all purely local disputes can 
be submitted. 

In conclusion, the committee states that 
it is inclined to recommend that the best 
interests of industry would be served by the 





establishment of a special Registrar of Trades 
Unions, as opposed to the haphazard and 
antiquated practice of registering with 
Friendly Societies which at present exists. 


Agricultural Training Centre 

The Agricultural Engineers Association 
announces that plans have now been approved 
by the British Government and other 
members of the Central Treaty Organisation, 
Iran, Turkey and Pakistan, for the opening 
of a new agricultural machinery and soil 
conservation training centre in Iran. The 
training centre is expected to open at Karaj, 
near Teheran, early next year. The four 
countries are to share the financial cost. The 
British agricultural engineering industry has 
advised on the agricultural tractors and 
machinery required by the new centre and has 
agreed to provide them free of cost and to 
maintain them. The centre will start by 
providing training for up to twenty-five 
students at a time. These will be drawn from 
Iran, Turkey and Pakistan. 


Training Young People 

Speaking at the annual conference of 
the British Association for Commercial and 
Industrial Education at Cambridge last 
Friday, Mr. John Hare, Minister of Labour, 
emphasised the need for industry to meet the 
challenge of the “ bulge ” by providing more 
opportunities for training young people for 
skilled occupations. Nobody could fail to 
realise, he said, that the increased number of 
young people reaching school-leaving age 
between 1958 and 1962 represented a precious 
resource and a responsibility lay on all to 
see that it was not squandered. The setting 
up by industry of the Industrial Training 
Council in implementation of one of the 
Carr Committee recommendations was very 
encouraging, Mr. Hare said, and the Council 
had done a great job in trying to bring home 
to industry that this problem was industry’s 
own, as the Carr Committee made plain. 
But, he continued, so far that message had 
not got home. We could still be fairly 
confident that, one or two less prosperous 
areas apart, the influx of young workers 
would be absorbed in employment of one 
sort or another. But, of course, he added, 
“employment of one sort or another” was 
not nearly good enough. It was the kind of 
employment that mattered. We could not 
be satisfied if young people of ability were 
going to find themselves in jobs that led 
nowhere. This meant, the Minister said, that 
there would have to be a substantial increase 
in the number of jobs that provided oppor- 
tunity for training. There was absolutely no 
ground for complacency in the response 
which industry as a whole had made so far. 
Action must be taken now, Mr. Hare stressed, 
to deal with the problem that would be upon 
us in 1961 and 1962. It could not be em- 
phasised too strongly, he added, that if 
industry was to discharge that responsibility 
it would mean that very many individual 
employers would have to decide to take on 

and train additional young people. 
Referring to the scheme for providing first 
year apprenticeship training in Government 
Training Centres, Mr. Hare reminded in- 
dustry that it was not put forward as a scheme 


which would in itself effect a substantial 
increase in the number of apprentices, but 
rather as a pump priming operation. 

He was sure, the Minister said, it was right to 
put the problem of training skilled men for 
industry fairly and squarely on the plate of 
industry. No one yet knew whether industry 
would adequately meet the challenge. But 
he was afraid, he added, that there was no 
evidence yet of a sufficient number of firms 
taking sufficient steps to produce the answer. 


Specialisation 
In presenting his paper “ The Cult of 
the Self-Made Man,” to the Institution of 
Production Engineers last week, Mr. John 
Marsh, director of The Industrial Welfare 
Society, warned members that a very real 
problem existed today in the conflicting needs 
of increased specialisation and the general 
culture. There was an imminent danger, he 
suggested, that we were concentrating on 
producing a technically skilled nation by 
mass production methods as opposed to a 
truly educated one. We must proceed with 
technological progress, Mr. Marsh said, but 
we had yet to recognise the parallel im- 
portance of the liberal arts, social skills, and 
what he would like to call “ the wakefulness 

of man’s spirit.” 

Mr. Marsh went on to suggest that the 
universities, particularly the older ones, were 
curiously negative—almost hostile—in their 
attitudes to the development of an industrial 
society. Whilst accepting industry as a 
necessary evil, he continued, universities 
consistently appealed for its money and at 
the same time tended to regard the graduate 
who entered it as a lost soul who in selling 
his talent had also sold his discretion. 
Industry and the exigencies of technological 
and consequently social development, Mr. 
Marsh said, had now forced the educational 
system to recognise the need for a new 
philosophy of education. 


Railway Shopmen’s Pay Claim 

The British Transport Commission 
states that at a meeting held last week to 
discuss the rate of pay of workshop grades, 
there was a full discussion between the chair 
man, Sir Brian Robertson, and other repre- 
sentatives of the British Transport Com- 
mission and the employees’ representatives 
on the Railway Shopmen’s National Council. 
It was agreed that a special committee be set 
up forthwith to examine the detailed repre- 
sentations which are being made by the 
trade unions regarding certain grades. 


English Electric and the G.E.C. 


As we were going to press the boards 
of The English Electric Company, Ltd. and 
of The General Electric Company, Ltd. 
announced that they had “ agreed to explore 
immediately the practicability of a merger 
of the two groups by means of a holding 
company.” The joint announcement added 
that “further time is required to examine 
details and formulate any definite proposal 
to the shareholders, but a further statement 
will be made as soon as possible.” 
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Appointments 


Mr. GLYN MITCHELL has been appointed works 
director of F. Pratt and Co., Ltd. 

Mr. Ernest W. Hancock, M.I.Mech.E., has 
joined Production-Engineering, Ltd., as an associate 
consultant. 

Mr. R. J. MELDRUM has been appointed export 
manager of Belling and Lee, Ltd., in succession to 
Mr. J. E. Bailey. 

Mr. P. BLANDForD, A.F.R.Ae.S., A.M.1.Mech.E.., 
has assumed the responsibilities of manager, technical 
sales, at Ferodo, Ltd. 

THe Pressey Company, Ltd., has announced the 
appointment of Mr. George A. Smith as commercial 
executive of the Group. 

BLAWw KNOX CHEMICAL ENGINEERING COMPANY, 
Ltd., has announced the appointment of Mr. Maurice 
W. Vincent as technical sales manager. 

Mr. A. G. HerrinGc has been appointed to the 
board of directors of Brookhirst Igranic, Ltd., a 
company in the Metal Industries Group. 

British RAILWAYS, WESTERN REGION, announces 
the appointment of Mr, K. D. Rhodes, A.M.L.C.E., 
as general assistant (maintenance and organisation) 
in the chief civil engineers’ department at Paddington. 


Dr. G. B. WARBURTON, senior lecturer and head 
of the postgraduate school of applied dynamics in 
the department of engineering of the University of 
Edinburgh, has been elected to chair of applied 
mechanics. 

THe ENGusH ELectric Company, Ltd., announces 
that Mr. J. C. King, A.M.I.Mech.E., has been 
appointed manager of the aircraft equipment division. 
Mr. J. C. Rivett, M.LE.E., chief engineer of the 
division, has been appointed deputy manager. 

Mr. W. M. H. Srevens, A.M.I.Mech.E., has been 
appointed deputy chairman and joint managing 
director of Firth Cleveland Pumps, Ltd., a member 
of the Firth Cleveland Group. Mr. R. W. Hill 
continues as joint managing director and will control 
sales activities. 


Mr. CuHarces S. FRENCH has relinquished his 
position as managing director of W. and C. French, 
Ltd., but remains as chairman. Mr. A. C. Newman 
and Mr. A. Noble have been appointed joint managing 
directors. Mr. F. J. Rudkins and Mr. T. J. Wignall 
have been appointed directors of the company. 


Mr. STANLEY Jessop is relinquishing his appoint- 
ment as sales manager of Fredk. Town and Sons, 
Ltd., and Woodhouse and Mitchell, both subsi- 
diaries of Thos. W. Ward, Ltd., as from to-day. 
He is rejoining the parent company on special duties 
in connection with its engineering activities in 
Scotland. 


Vickers Researcu, Ltd., states that its board of 
directors has been reconstituted as follows: Mr. 
A. H. Hird, M.I.Mech.E., chairman; Dr. C. F. 
Bareford, managing director; Mr. W. D. Opher, 
M.I.Mech.E.: Mr. W. D. Pugh; Mr. L. Redshaw, 
M.R.I.N.A.; Mr. S. P. Woodley and Mr. R. P. H. 
Yapp. The secretary is Mr. A. D. Read. 


Mr. Acrrep Ratcuirre, M.LC.E., M.I.Mech.E., 
has been appointed a director of the Metals Division, 
Imperial Chemical Industries, Ltd., and a joint 
managing delegate director of Marston Excelsior, 
Ltd., a subsidiary company of LC.L, with effect 
from October 1. At Marston Excelsior, he succeeds 
Mr. W. Robson, M.I.Mech.E., who retires to-day. 


IMPERIAL CHEMICAL INDusTRIES, Ltd., states that 
Mr. J. M. Mitchell, president of Alcoa International 
Inc., and Mr. M. J. S. Clapham, chairman of [I.C.I. 
Metals Division, have been appointed directors of 
Almin, Ltd. Mr. W. Brining and Mr. J. M. Graham, 
directors of Almin, Ltd., and Mr. J. M. Mitchell and 
Mr. S. W. Weysom, deputy treasurer of I.C.I., have 
been appointed directors of Imperial Aluminium 
Company, Ltd. 

BRIGHTSIDE ENGINEERING Ho.pinGs, Ltd., has 
announced the following appointments effective as 
from October 1: Mr. L. Graham Firth has been 
elected deputy chairman; Mr. R. Ivor Slater, 
Mr. P. Wright and Mr. W. Cusworth have been 
appointed directors; Mr. P. Wright has been 
appointed managing director of The Brightside 
Foundry and Engineering Company, Ltd.; Mr. W. 
Cusworth has been appointed managing director of 
Buckley and Taylor, Ltd. 


LONDON TRANSPORT EXECUTIVE announces the 
following appointments Mr. R. M. Robbins, 
secretary and chief public relations officer, to be 
chief commercial and public relations officer. He 
will continue to be responsible for the public and 
press relations and publicity work of London Trans- 
port and will combine with it responsibility for the 
work of the commercial department. Mr. J. D. ¢ 
Churchill, assistant secretary, to be planning officer 
in the commercial department; Mr. W. E. G 
Hewings, works officer, to be assistant secretary and 
works officer. 


Business Announcements 


THe General Post Orrice states that Telex 


service with the Canary Islands is now available 


Esso PETROLEUM Company, Ltd., announces that 
it intends to build a plant, having an annual capacity 
of 30,000 tons, for the manufacture of butyl rubber 
at its Fawley refinery 

PRECISION COMPONENTS (BARNET), Litd., Kabi 
Works, Cranborne Road, Potters Bar, Middlesex, 
States that the name of the company has been 
changed to Kabi (Electrical and Plastics), Ltd 


HEAD WRIGHTSON AND Co., Ltd., 20, Buckingham 
Gate, London, W.1, states that its subsidiary, 
Head Wrightson Stockton Forge, Lid., has changed 
its name to Head Wrightson Stockton, Ltd 

GRIFFIN AND GEoRGE GROUP OF COMPANIES, 
Alperton, Middlesex, has opened new Scottish ware- 
house sales and servicing centre and offices at Brae- 
view Place, Nerston, East Kilbride, Scotland 


ELGAR MAcHiNe Toot Company, Litd., has been 
appointed the exclusive distributor in this country 
for the model WSM-B universal tool and cutter 
grinder manufactured by Weydemann and Hasselkus. 


THe Timper Development Association, Ltd., 
states that its research laboratories at St. John’s 
Road, Tylers Green, Penn, Bucks, will be open to 
the public on Wednesday and Thursday, October 12 
and 13 

THe A.P.V. Company, Ltd., Manor Royal, Crawley, 
Sussex, announces that it has acquired an interest 
in the business of Stainless Steel Plant, Ltd., Cleve- 
leys, Nr. Blackpool. The management will remain 
and the company will continue to operate as before 

WICKMAN, Ltd., Upper York Street, Coventry, 
announces that under an agreement recently con- 
cluded with Ateliers des Charmilles, S.A., Geneva, 
it has assumed the sole selling agency in the United 
Kingdom for the “ Eleroda”’ Model D.1. electro- 
erosion machine. 


JARROW MeTAL INpustrRies, Ltd., will cease to 
exist under that name as from to-day, September 30 
The steel foundry at Jarrow will, however, continue 
to operate under the name of the parent company, 
Armstrong Whitworth (Metal Industries), Ltd., 
Western Road Works, Jarrow, Co. Durham 


GAS PURIFICATION AND CHEMICAL ComPANny, Ltd., 
announces that it has acquired the entire £45,000 of 
issued share capital of Precision Plastics, Ltd., and a 
majority (77 per cent) shareholding in Plyglass, Ltd. 
Precision Plastics, Ltd., is engaged in the develop- 
ment of plastic and allied products and it is intended 
to transfer to it the plastics division of A.B. Metal 
Products, Ltd., an existing subsidiary of Gas Purifi- 
cation and Chemical Company, Ltd. 

THe Drypoot ENGINEERING AND Dry Dock 
Company, Ltd., 1, High Street, Hull, has acquired a 
licence for Great Britain and Northern Ireland for 
the construction of the engine of the Appingedammer 
Bronsmotorenfabrick, Ltd., of Appingedam, Hol- 
land. These engines will be marketed under the 
name of “ Drypool-Brons.”” Production in the first 
place will be concentrated on the new Brons G.V 
diesel engines with eight and twelve cylinders with 
an output of 600 and 900 b.h.p. respectively 


BaBcocK AND Witcox, Lid., Babcock House, 
209, Euston Road, London, N.W.1, and VANDeRBUI 
ENGINEERING CorPORATION, Litd., Pretoria (Vecor), 
announce that with a view to closer co-ordination 
of their manufacturing activities in South Africa a 
long-term agreement has been finalised which will 
come into force on December 30, 1960, whereby the 
manufacturing facilities of Vecor will be expanded 
by purchasing the Vereeniging works at present 
owned and operated by Babcock and Wilcox of 
Africa (Pty.), Ltd. 


THe Skerko Batt BEARING Company, Lid 
announces it is considering the formation of a sub 
sidiary company with the main purpose of developing 
the company's activities in technical and manufac 
turing research. The new company would be located 
near Irvine in Ayrshire, Scotland, where, subject to 
the satisfactory conclusion of present negotiations, it 
is intended to construct a factory with facilities for 
manufacturing production tools, equipment and 
some of the specialised machine tools used in the 
manufacture of ball and roller bearings. It is not, 
however, the intention of the company to reduce the 
present toolroom activities at Luton; on the con 
trary, it is hoped to develop these facilities stil! 
further. In addition it is intended to house at Irvine 
certain auxiliary departments concerned with manu- 
facturing operations which can most conveniently 
be separated from the main production of bearings 
at Luton and Sundon 


Contracts 


KELLOGG INTERNATIONAL CorRPORATION, London 
has contracted to engineer and build a 34,000 barrels 
per day refinery for Pakistan Refinery, Ltd., near 
Karachi. The refinery will include : a crude distilla 
tion unit, a catalytic reforming unit, and a hydro 
treater The technical co-ordinators are Bataafse 
Internationale Petroleum Maatschappij and off 
sites include a marine terminal, and a crude oil pipe 
line from the port to refinery 


BriTisH AIRCRAFT CORPORATION, Lid., will shortly, 
subject to the satisfactory conclusion of negotiations, 
receive from the Ministry of Aviation a contract for 
the development of the TSR 2 aircraft for the Royal 
Air Force The project design and programming 
for the machine, which will be “ fully supersonic ° 
and able to operate from short, rough fields, is 
virtually complete. The aircraft will have a developed 
Bristol-Siddeley * Olympus ™ engine 

E. V. Twose (MANUPACTURING), Ltd., has received 
a contract valued at £120,000 for the supply to 
Yugoslavia of Twose .Tractamount rollers. The 
order has been placed by Industrija Traktora |! 
Masina of Belgrade, in conjunction with a contract 
placed with Massey-Ferguson, Lid., of Coventry, 
for 5900 tractors and implements, the total value of 
which will be in the region of £3,750,000. The 
rollers for Yugoslavia will be made in the Tiverton 
factory of E. V. Twose (Manufacturing), Lid., 
Lowman Works, Tiverton, and shipments are 
scheduled to commence before the end of the year 


Simon-Carves, Litd., has received from Industrias 
Quimicas Argentinas Duperial S.A.1.C. (a subsidiary 
of Imperial Chemical Industries, Ltd.), a contract 
valued at approximately £250,000 for a sulphuric 
acid plant at San Lorenzo to produce 207 long tons 
of acid per day for general sale in the Argentine. In 
addition to the conventional acid-producing plant the 
contract includes sulphur filtration equipment, a 
pure acid unit for production of reagent and battery 
acids, and facilities for production of 65 per cent 
oleum. The whole of the material is being supplied 
from the United Kingdom. Construction on site 
has already begun, and the plant is expected to go 
into service about the end of 1961 

Lopce-Corrrett, Lid., has obtained a contract 
valued at approximately £600,000 through Clarke, 
Chapman and Co., Ltd., of Gateshead, for the 
electrofilters for Nos. 7 and 8 boilers for the Central 
Electricity Generating Board Blyth “B” Power 
Station. The volume of flue gases to be handled by 
the plant will be approximately 955,000 cubic feet 
per minute at 265 deg. Fah. at C.M.R per boiler 
unit. The plant will consist of three combined 
mechanical collectors and electrostatic precipitators 
per boiler unit, each precipitator being of the three- 
stage horizontal flow high-efficiency type, provided 
with automatically controlled high tension trans- 
former rectifier equipment, and the overall efficiency 
of the plant is guaranteed at 99-3 per cent at C.M.R 
rating. 


Miscellanea 


Sin ARTHUR FLEMING.—Arrangements have been 
made by the Council of The Institution of Electrical 
Engineers for a Memorial Service to the late Sir 
Arthur P. M. Fleming, C.B.E., D.Eng., LL.D., 
Honorary Member, Faraday Medallist and Past- 
President of The Institution, to be held at 12 noon 
on Tuesday, October 4, 1960, at the Queen's Chapel 
of the Savoy 
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Hanover Machine Tool Exhibition 


No 


URING the period September 11-20, 769 
firms, including 131 from Belgium, France, 
Great Britain, Italy, the Netherlands, Austria, 
Sweden, and Switzerland, took part in the 
German Machine Tool Exhibition at Hanover. 
Some 14,000 tonnes of exhibits were shown in 
ten halls comprising a total area of 46,725 square 
metres. Although the floors have a load capa- 
city of 10 tonnes per square metre, on this 
occasion 966 cubic metres of concrete were used 
for additional foundations in order to enable 
certain heavy machine tools, some of which 
weighed over 300 tonnes to be demonstrated 
under working conditions. The total installed 
electric power was 17,000kVA, and the insured 
value of the exhibits totalled DM.125 million. 
The machine tool show was supplemented by 
the participation of the precision tool industry 
(about 200 firms, including twenty-two from 
abroad) and a number of component and 
ancillary industries. Special exhibitions demon- 
strated the principles and practice underlying 
the use of iron and steel as the major raw 
material, as well as of aluminium and its alloys 
This was the fourth time since 1952 that 
machine tools were shown at Hanover ; the last 
national machine tool exhibition took place 
there in 1955. In their speeches at the opening 


ceremony, Dr. Ing. Gerhard Schaudt, chairman 
Deutscher Werkzeugmaschinen- 


of the Verein 





Fig. 1 (above)—Die forging and upsetting machine 


Fig. 2 (right) 





3000-tonne, 8-station transfer press — Schuler 


fabriken (VDW), and Mr. Max Knorr, president 
of the Verein Deutscher Maschinenbau-Anstal- 
ten (VDMA), referred to current trends in the 
industry. 

Production of German machine tools this year 
is expected to exceed DM2000 million, while 
the volume of orders already surpassed this 
figure in 1959. Nearly one-half of the total 
output is exported, the proportions going to 
other countries among the “ Six” and to the 
EFTA being approximately equal. 

Growing rationalisation, automation, short- 
age of workers and reduction in working hours 
in the engineering industries within the last few 
years have had a profound effect upon the 


machine tool industry which increasingly is 
becoming the “long arm” of the customers’ 
production departments. As machine tools 


become more specialised, the percentages of 
one-off machines and short series increases, and 
with it the proportion of effort going into design 
and development. The machine tool industry 
operates under the same conditions of shortage 
of labour as the rest of industry but the greater 
the 


the amount of rationalisation elsewhere, 
less economical becomes the production of 
machine tools. The net result of increasing 


design complexity plus shortage of qualified 
staff, is a growing extension of delivery dates. 
Personnel shortages are experienced not only as 


Eumuco 


far as designers are concerned but also with 
regard to skilled artisan and sales and service 
engineers. 

Within the German machine tool industry, 
the average effective number of working hours 
per week decreased from 49-9 in 1952, to 44-4 
in 1959. The ratio of workers to staff, which in 
1935-39 had been 6 to 1, was 3-8 to 1 in 1952, 
and 2-8 to 1 in 1958. Compared with the 
preceding year, the number of trade apprentices 
fell by 10 per cent in 1959, and by 5 per cent in 
1960. In the third quarter of 1959, orders 
exceeded production by 26 per cent, while for 
the last quarter of 1959, and the first quarter of 
this year, the respective figures were 44 and 83 
per cent. The design and development staff of 
the eighteen leading German machine tool 
makers represented on the board of the VDW 
increased by 43 per cent in the last five years, 
from 1067 to 1523 employees, and in most firms 
the demand for more staff still persists. 

A substantial section of the exhibition was 
devoted to presses of various designs. At the 
stand of Eumuco Aktiengesellschaft fiir Mas- 
chinenbau, Leverkusen, we noted a new version 
of this maker’s horizontal forging machine 
(Fig. 1). While the general arrangement which 
gives good accessibility of the tools was main- 
tained, a number of improvements were made, 
including shorter connecting rods for the clamp- 
ing movement, with an hydraulic overload 
device in the drive. The latter is now mounted 
in the top of the machine, facilitating mainten- 
ance and avoiding the need for an access pit 
underneath. The same maker also showed an 
oil-hydraulic drop forge hammer of 800mkg 


capacity and 120-180 atmospheres oil pressure. 
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The control is electro-pneumatic and can be 
programmed, the stroke is independent of the 
height of the dies. 

L. Schuler A.G., GOppingen, exhibited an 
eight-station transfer press with a capacity of 
3000 tonnes. The press, illustrated in Fig. 2, 
weighs 400 tonnes and is fully automatic. Com- 
pared with a line of conventional presses, the 
output capacity is stated to be increased three- 
fold, and the required floor space reduced to 
one-fifteenth. The drive power and consump- 
tion of compressed air are also only a fraction 
of that needed by an equivalent number of 
conventional presses. The machine is electric- 
ally controlled and protected, and is stated to 
be very quiet in operation. Workpieces of up 
to 7kg weight and 500mm diameter can be 
produced. Dies are mounted in groups of two 
on separate baseplates ; these assemblies weigh 
about 5 tonnes but a special arrangement is 
provided to enable them to be removed easily 
from the press. 

Exhibits by Fried. Krupp Maschinenfabriken, 
Essen, included a 250-tonne capacity drawing 
press (Fig. 3) with compound crank drive which 





Fig. 3 


250-tonne drawing 


press with compound 
crank drive — Fried. Krupp 

makes it possible to reduce the drawing speed 
over the approach speed in the ratio of | to 2 
to | to 3-5. This makes it possible to double 
the number of strokes, as compared with a 
standard press. In special cases (constant work- 
ing stroke), the mechanism can be laid out in 
such a way as to obtain practically zero speed 
at the beginning of the draw. The number of 
strokes can be varied steplessly between twenty 
and forty per minute. The weight of the single 
overhead crank, together with that of the dies, 
is pneumatically balanced. 

A double crank drive is the characteristic of 
drawing presses by Ets. Hubert-Juy-Legros, 97, 
Avenue Michel-Bizot, Paris (12e). The model 
* AFV 30” has a capacity of 25 to 30 tonnes, 
and a working stroke of 210mm. _ It carries out 
ninety working strokes per minute. Motor 
power is 5 h.p. 

A twin crank press of special design was 
shown by Kieserling & Albrecht, Solingen. 
The machine comprises two 300-tonne capacity 
crank mechanisms arranged side by side, but 
having a phase displacement. Feed and removal 
of the workpieces is automatic so that the press 
can be incorporated in a transfer line. 

A portable, down-stroking four-column 


Fig. 4—-Automatic sawing 
machine — Karl Stolzer 


hydraulic press of low construction height was 
shown by Bochumer Eisenhiitte Heintzmann 
and Co., Bochum. It is stated to be specially 
suitable for use in mines where it can be employed 
for bending, straightening, cutting, punching 
and shearing. The machine can be mounted on 
rails. Its hydraulic unit is arranged on top, 
and can be lowered and raised on the columns 
using its Own ram. 

Our illustration Fig. 4 shows the model 
““VBS 200A” automatic sawing machine, by Karl 
Stolzer Maschinenfabrik, Achern/Baden. This 
electro-hydraulic saw can be rapidly adjusted 
to cut a particular length of stock and to utilise 
the full length of the blade. It may then be 
be switched over to produce a pre-set number of 
cuts after which it shuts itself down. The 
machine can cut up to 200mm diameter and 
200mm by 220mm section, at 80, 100, or 125 
strokes per minute. It can be set to produce 
lengths of up to 500mm, or more for non- 
standard versions. 

In the case of the model * FP2LB” universal 
boring mill by Friedrich Deckel, Munich, the 
workpiece is mounted on a part of the bed 
inclined at 45 deg., by means of an intermediate 
fixed or inclinable table. All adjustments of 
the tool relative to the workpiece are made by 
means of the column supporting the headstock 
(longitudinal and vertical), by the headstock 
itself and the extending headstock quill (hori- 
zontal), and by the vertical milling head situated 
above the quill and shown in Fig. 5. This 
layout of the machine leaves the workpiece in a 
fixed position, and thereby avoids the possi- 
bility of variable deflections and control forces 
which could otherwise occur in the case of 
heavy workpieces. The sloping bed allows the 
workpiece to be mounted at the most con- 
venient height, by attaching the intermediate 
table higher up or further down. When not 
required, the vertical spindle can be turned into 
the horizontal position and retracted out of the 
way; it is then disconnected and stationary. 
The machine is claimed to replace a heavy boring 
mill for certain classes of work for which the 
use of a large mill would be uneconomical. 

The firm H. A. Waldrich G.m.b.H., Siegen, 
exhibited a fully automatic roll contour turning 
lathe with numerical control, the ** Numeromat.” 
The control, developed by A.E.G., enables all 
profiles to be cut which consist of straight lines 
and circular arcs. The cutting tool is positioned 
by means of punched tape, to an accuracy of 
0-0lmm, over a maximum length of 5000mm 
and a cross-feed of 400mm. The tape also 
contains information for the speed and feed, 
tool changes and other functions, so that a 
completely automatic cycle is achieved. For 
circular arcs, successive tool positions are calcu- 
lated by a digital computer and transmitted to 
the lathe. For the machining of worn profile 
rolls with the minimum removal of stock, the 
same tape may be used as for the original roll, 
a two-dimensional zero offset being employed to 
obtain the depth of cut with a shift towards the 
worn side of the grooves. A special device 
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interpolates the most favourable shift and sets 
it automatically, resulting in a roll saving 
claimed to be about 20 per cent. A tracing 
device allows all preparations to be checked 
before machining commences, by producing a 
trace of the profile on paper. During turning 





Fig. 5—Universal boring mill with inclined bed - 


Friedrich Decke! 


the actual position is continuously fed back to 
the computer and compared with the original 
signals. If there is a discrepancy the tool is 
automatically retracted. The lathe can also be 
used for electrical tracer turning or with manual 
control. 


(To be continued) 


Laying of Keels of Italian Liners 


The keels of two liners designed for the North 
American service of the Italian Line were recently 
laid simultaneously at the Sestri shipyard of the 
Societa per Azioni Ansaldo, Genoa, and at the 
San Marco establishment of the Cantieri Riuniti 
dell’ Adriatico. Each ship will be of about 40,000 
tons gross and willcarry 1800 passengers, of whom 
500 will be first class. Air conditioning is to be 
fitted throughout the ships, which will have two 
sets of Denny-Brown stabilisers, while propulsion 
will be by turbine machinery of sufficient power 
to maintain a service speed of 27 knots. 
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The Schwab Memorial Lecture 


An invaluable valedictory was bequeathed by Earle C. Smith, chief metallurgist 
and director of research of the Republic Steel Corporation, whose personal 
delivery of the Charles M. Schwab Memorial Lecture before the 68th General 
Meeting of the American Iron and Steel Institute was thwarted by Mr. Smith's 


untimely death a few days before the meeting convened recently. 
steel engineer would benefit by a thorough reading of Mr. Smith's thesis. 
He points out the steel industry's need for 


serious and thought provoking. 


Every iron and 
It is 


uncommonly brilliant and capable people, particularly in the metallurgical field. 


HE invitation arrived at my office last 

December, a day or two before my return 
from a trip to the Far East. The trip to the Far 
East included a look at three steel plants in India, 
and one in Japan. Discussions with operating 
men were extremely interesting. The Tata plant 
at Jamshedpur in India is many years old. At 
present, it is being expanded. It has been, and 
will remain, the largest Indian steel plant for at 
least a few years. At the town of Rourkela, 
about 300 miles west of Calcutta, the Germans 
have built a new plant for the Indian Government. 
This plant is now producing steel made from its 
own pig iron. Time will be required to determine 
this plant’s capabilities. The most interesting 
plant is the one designed and built by the Russians 
at Bhilai, about 500 miles west of Calcutta. 
My principal reason for making the trip was to 
see what kind of plant the Russians would build 
in India. What I saw did not diminish my 
respect for Russian steelmaking potential. The 
Bhilai plant was better designed for continued 
production than any steel plant I have seen in 
either the United States or Russia proper. By 
the time we visited there, it was already exceeding 
planned output of quality product. The Russian 
performance in construction was outstanding—so 
good, in fact, that they delivered the components 
for the plant, all meticulously numbered and 
identified, even before the foundations were 
completed. This was an uncommon performance 
by uncommon men. Uncommon, too, were the 
young Russian experts who were instructing 
Indian workmen, not through interpreters, but in 
their Hindi tongue. 

And this is the theme of my sermon here to-day, 
if this series of random thoughts has a single 
theme—the serious problem we in the American 
stee! industry face in seeing to it that men of 
uncommon brilliance, spirit and initiative do 
not pass us by. Particularly interesting in my 
early days were some of the personnel policies of 
the United States Steel Corporation during its 
early days. When the corporation was formed, 
backing up each man in top supervision were 
three men preparing for the specific job. In 
addition, the policy provided for the selection 
and preparation of five younger men for future 
needs. In other words, behind each critical job 
holder were eight men in various stages of 
preparation. Where could we find such strength 
in depth to-day ? 

During the time that I have been in the steel 
industry, this pattern for developing an industrial 
organisation has disappeared. It seems im- 
practical to consider that it can ever occur again, 
due to the tax laws and political climate we seem 
bound to endure. What we need are men of 
genius whose mental capabilities and physical 
stamina exceed the usual product of our time. 
More critical than the machines are the brains of 
those who manage them—not the operators, in 
spite of their wonderful skill which has always 
been a source of amazement to me. What this 
industry needs—in fact, must have—are people 


who can now make every new unit produce at 
least double the unit it replaces. And this will 
only permit existence. Taxes and the inflationary 
wage toll require this minimum to ensure survival. 

It is very doubtful that the training of the usual 
engineer will develop the ability needed to meet 
our problems and master them. It is questionable 
whether our industry can adapt the new dis- 
coveries by science or the lone inventor in time to 
rescue us from a fate similar to that of the British 
or French steel industries during the 1920's and 
1930's. In the short span of my lifetime, the 
steel industries of Britain and France have been 
wrecked by tax policies and labour laws, as war 
wrecked the German steel industry. 

To hope for political insight into our problems 
seems but wishful thinking. Deepening my 
concern is what I believe to be continued pre- 
judice against the achievement of technical and 
scientific eminence in the world of business. As 
far back as my graduate days, this trend was 
evident. It was fashionable to look upon what we 
now call applied science as something unfit to be 
so much as even mentioned in our circles. A 
favoured expression was: “We must not 
prostitute our science for the benefit of the 
bloodless corporations.’ I cannot reconcile this 
viewpoint with my ideas that Julian and Water 
Kennedy were helping the world when they built 
a steel plant in China. I can recall years ago a 
missionary relative lecturing to me in a some- 
what proud and superior tone that his work was 
benefiting the heathen in India. A summary of 
my ideas was a statement that certainly did not 
enhance my prestige. It was simply : “* Make a 
ton of pig iron one dollar cheaper and you will 
benefit the heathen in India.” 

Some of us were concerned even then—as we 
are now—over what we consider to be false 
values established for measuring the worth of an 
exceptional and gifted man. In scientific affairs, 
prestige was based upon the number of published 
articles that appeared in certain records of the 
scientific groups. Experimenters, like Thomas 
Edison, were openly ridiculed and considered 
almost as parasites existing at the expense of the 
group who regularly made their scientific 
accomplishments known by publication. Shrewd 
scientists observing this trend encouraged the 
publication basis for prestige. In basic research, 
applied science or technology, such a measure 
of prestige is still very much a factor. In a very 
recent meeting the statement was made : “ This 
man has to spend so much of his time constructing 
the scientific equipment for his colleagues that he 
cannot write papers. It will be difficult to 
advance him because this has hurt his standing in 
scientific circles.” Such superficial standards 
will not help us to maintain the vitality of our 
industry. 

The uncommon men we need in our industry 
should possess a quality of deep, intuitive under- 
standing that often defies detection by standard- 
ised intelligence tests and measuring tools. 
And to-day, more than ever before, they need an 


ability to communicate. During my years as a 
trouble shooter and steel plant metallurgist, my 
most difficult problem has been communication. 
It has been especially difficult to create interest 
in a problem that has been obscure enough to 
require the intuitive approach to find an answer. 
In 1918, we had a sure cure for the very coarse 
structure frequently found in aviation engine 
forgings, yet we were unable to explain why it 
worked. In 1958, Mr. John V. Russell of Repub- 
lic Steel’s Chicago metallurgical group developed 
an explanation of the cause based on experiments 
performed by British casting men. Thus, it was 
40 years before science verified a practice that we 
trouble shooters knew, through experience, 
would work. 

During more than 40 years spent in applying 
science in this business of trouble shooting in 
the metal industry, there have been other ex- 
periences that helped me realise we live in a 
changing world. I have been involved in labour 
riots and picket line fighting more than once. I 
know from experience the ways of these men of 
“practical life.” Personal observations in 
Britain and France in 1936 furnished some 
positive indications of what too much power in 
the hands of those of the * practical life *’ could 
lead to. I encountered my first steel plant slow- 
down during the Popular Front days of Leon 
Blum in France. During the last two years | 
have visited steel plants in Russia, England, 
Germany, India and Japan. This has permitted 
observations of some of the world steel industry. 
Discussions with men who have been in China, 
including at least one very competent engineer 
who had visited there in 1958 and 1959, add to my 
mental distress as to our affairs. We have work 
to do—time is not in our favour. 

One line of observation made in all countries 
I have visited deserves consideration. It is this ; 
No tax plan can be devised that will eliminate the 
value of education. To the individual who has a 
broad education, it is the one permanent value 
that can exist, even through the chaos of a revolu- 
tion as violent as the one that occurred in Russia. 
This is the best reason we have to explain the 
effort a Russian student puts forth to get a degree. 
Education in Russia is the one asset that is wholly 
owned by an individual. It can be used—even 
displayed in a nation that severely limits personal 
possessions. It is a matter of real prestige. We 
too must find some way to motivate our younger 
or even our middle-aged group to consider 
additional education. I do not mean training. 
We need men and women educated so that they 
are able to proceed beyond the areas where the 
trained man now does a satisfactory job. 

As an industry, we must find new answers since 
our competition in unfriendly nations now equals 
us in most areas of technology. In a few places 
they are more capable, as in the construction and 
operation of the blast furnace, our basic pro- 
duction unit. Add to that the tremendous 
disparity in wage costs and the fact that very few 
foreign competitors operate under as unfavour- 
able a tax climate as our industry, and our task 
assumes major dimensions. 

There is another area that needs our attention. 
You may, if you wish, regard this as an occupa- 
tional bias, but I believe that we have dragged our 
feet in our research effort—particularly in basic 
research. We need to dig deeper—much deeper 
into the nature of steel and steelmaking processes. 
An industry of our stature should not rely upon 
others for development of better theories, better 
methods and better products. At the same time, 
we should not neglect the findings of the great 
scientists and researchers in our universities. 
We must recognise that there is a type of man and 
genius that gravitates to our institutions of higher 
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learning rather than industry. Their work can 
often be extremely valuable to us. Too many 
times in my experience I have seen vital know- 
ledge discovered in a university, buried in a desk 
drawer, because of our preoccupation with 
current production problems. This is a waste we 
can ill afford. 

But our immediate urgent requirement is to 
know our existing equipment and what it is 
capable of producing. An event that occurred a 
few years ago illustrates this point. In October, 
1957—two days before the first Sputnik rocketed 
into orbit—I toured our Chicago plant with 
Dr. Ivan P. Bardin, deputy director of the Soviet 
Academy of Science and a recognised authority 
on steelmaking. Dr. Bardin wanted specifically 
to see a large electric furnace in operation, but I 
took advantage of his visit to ask him for his 
estimate of what our Chicago blast furnace could 
produce going full tilt. He studied the furnace a 
bit, asked the usual blast furnace questions about 
blower capacity, kind of coke available and so 
forth, and then confidently said ** Seventy-five 
thousand tons in any cool-weather, 31-day 
month.” 

His response had the effect of a shock, since the 
best we were getting from the furnace was approxi- 
mately 54,000 tons a month. When I told the 
plant managers what Dr. Bardin had said, they 
shook their heads in disbelief and felt he must 
either have been exaggerating for impression’s 
sake, or else was overrated in his knowledge of 
furnaces. Nevertheless, they agreed to take some 
of his suggestions and go at the production of 
this furnace with renewed energy. In the months 
that followed, | visited steel plants in Russia, 
England and Germany. Thus it was about a 
year later—upon my return from Europe—that 
I asked the Chicago people what kind of pro- 
duction they were getting from the furnace. 
** Not 75,000 tons a month,” I was told. “* That 
isn’t what I asked—what did you get?” 
** Seventy-four thousand five hundred ninety-two 
tons in October,” was the reply. 

It is not only in the tons of product that we 
need to know our capabilities but also in the 
terms of our users’ economic results. We must 
know that what we produce will move into the 
users’ plants and result in smoother plant 
operations than imported products. In about 
1965, the work force available in the United States 
will increase sharply. These people will go to 
work, to school, serve in the military or be un- 
employed. The United States Department of 
Labour does not indicate that the new job hunters 
will land in the production industries. This 
seems to be a reasonable conclusion. Our 
industry must find a means of increasing both 
production and the whole level of quality without 
adding more than a few people. There are no 
good grounds to hope that we could expect lower 
production cost except by automation and control 
of quality. We have no monopoly on automation. 
The smooth operations at the Russian-built plant 
in Bhilai, India, and the experiments with 
automation in the Soviet Union’s laboratories 
need careful evaluation. 

Our nation and our industry have been very 
fortunate up to this time. Much of our good 
fortune has been based on ample reserves of 
excellent raw material. That our mechanical 
accomplishments were based largely on material 
resources is something we tend often to overlook. 
Failure of material resources can cause neglect of 
the mechanical arts as it did in China many 
years ago. We may be very close to that period of 
industrial affairs where utmost skill in materials 
management will be needed to support the excep- 
tional mechanical arts that will be demanded by 
the automated industry of the future. This is one 
area where we still hold a decided advantage. 
No foreign competitors have developed the 
counterparts of our teams of contact metallurgists 
and steel plant operators. There is no country in 
the rest of the world where the user co-operation 
is so much a part of the whole programme. 

The principle of basing our business on the 
production of material tailored for its end use is 
the best insurance for the American steel industry. 
It is an area of activity we can expand quickly. 
Shortening the time lag between the new idea, 
reduction to practice and delivery of satisfactory 
steel will strengthen our business relations. 

Productive capacity increases that require new 
capital investment for additional output, must 


face the task of doubling production of better 
quality with no increase in manpower. If this 
new capital equipment is to function at rates that 
will justify the expenditure, we must educate a 
group of in-plant specialists. This group must be 
provided with an adequate staff of trained 
supervisors qualified and skilled to direct 
activities of the labour force. At best, the metal- 
lurgist will be but a small part of this affair 
There are not—and there cannot be enough 
trained metallurgists in the next dozen years to 
supply such a staff. Last year, throughout the 
entire country, only 717 men graduated with 
metallurgical degrees. This is scarcely enough 
to cover the attrition of just one company 
U.S. Steel. 

In appraising our prospects for attracting new 
human resources, we must remember that steel 
has no monopoly in the metal field, and actually 
does not offer a better future than the metal user. 
In fact, the users of metal can provide more 
agreeable working conditions than must be 
encountered on a blast furnace cast house floor 
or steel melting shop. The average years of 
schooling of those employed in the professional 
and technical groups in 1959 was 16-2 years. 
This means a bare undergraduate training. That 
this group must be expanded at approximately 
twice the rate of any other class of employed 
people is indicated from the United States 
Department of Labour's reports. But even if we 
could increase our output of graduate engineers 
and technologists, we know that 16 years of 
schooling will produce only mediocre men. 

We could not double our educational facilities 
of the conventional type in a period of 10 years 
and expect anything but chaos and mediocrity at 
all levels. We are tending to overlook, or at least 
underestimate, one vital area of human resources. 
| refer to the growing number of young women 
joining the ranks of college graduates. My 
training at the graduate level involved mineralogy, 
metallography and gas chemistry. In all these 
fields women are completely qualified. In fact, 
during my lifetime there have been in the United 
States, England and Germany, women metal- 
lographists who, in my opinion, excelled the men 
in that activity. Our industry would do well to 
Start an attractive programme to move many of 
our laboratory activities into the hands of 
educated women. This would ease our immediate 
situation. 

Wherever possible we should provide the 
necessary motivation to get our educated men 
into plant operations for the coming years and 
keep them there. If we continue to lose highly 
competent educated men, we will be operating 
the greatest capital establishment of the metal 
world with mediocre people. 


Kinetic Experiment on Water Boilers 


A nuclear research reactor known as * KEWB” 
(Kinetic Experiment on Water Boilers) and 
operated by Atomics International, a division of 
North American Aviation, Incorporated, for the 
U.S. Atomic Energy Commission, recently 
reached a power peak of 2,300,000 thermal 
kilowatts after installation of a new core vessel. 
““ KEWB,” is a homogeneous reactor fuelled 
with a solution of uranium-235. It was designed 
and built by Atomics International to conduct 
reactor safety studies. The reactor is operating 
at the company’s nuclear field laboratory near 
Los Angeles, California. Quick surges of energy 
are produced to investigate basic mechanisms 
and the inherent shutdown behaviour of the 
reactor during abnormal operating conditions. 
The pulse reactor also can be used for deter- 
mining the effects of intense momentary radiation 
on biological systems and electronic equipment. 

new core enables the reactor more than to 
triple its previous pulsed thermal power output 
of 650MW. With the new core, “ KEWB”™ 
delivers 90 per cent of the energy of a maximum 
power surge in just five one-thousandths of a 
second, during which, the reactor produces more 
than 100,000kW of heat per quart of fissionable 
fuel. The reactor automatically shuts itself off 
after the power surges without sustaining damage. 
The graphite bars surrounding the jin stainless 
steel vessel have been refined to include two new 
exposure ports adjacent to the core. The ports 
will be used for experiments relating to nuclear 
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Assembly of graphite shell around the core vessel of 
the Kinetic Experiment on Water Boilers 


power reactors Atomics International is building 
to provide heat for the generation of electricity 
by the City of Piqua, Ohio, and the Consumers 
Public Power District at Hallam, Nebraska 
Both these nuclear power projects are part of the 
power reactor demonstration programme of the 
A.E.C. 


6000kW Silicon Rectifier for 


Aluminium Smelting 


A three-year joint development by the Westing- 
house Electric Corporation and the Aluminium 
Company of America has led to a compact a.c.- 
to-d.c. converter that can produce up to 4 per cent 
more primary aluminium per kilowatt-hour 
Rated 10,000A at 600V, the converter has greater 
current-cartying capability and higher efficiency 





Westinghouse 6000 kW silicon rectifier for aluminium 
smelting works 
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than any previous large silicon rectifying equip- 
ment. The converter delivers 6000kW of power 
from only 312 silicon rectifier cells—considerably 
more power per cell than ever before obtained in 
large silicon rectifiers. By using high-efficiency 
rectifying devices with a corresponding reduction 
in the number of devices needed to build the new 
converter, Westinghouse was able to contain the 
equipment in an aluminium cubicle 9ft wide by 
Sft deep by 10ft high. The unit requires about 
one-third the floor space of other types of rectify- 
ing equipment having a similar rating, and it is 
comparable in physical size to previous silicon 
rectifying equipment having only half the output. 
The over-all efficiency of the new equipment 
exceeds 97 per cent. 

The 10,000A converter has been installed at the 
Badin, North Carolina, smelter of Alcoa, where 
it is supplying power for the aluminium smelting 
process. A prototype SOOOA silicon converter 
built by Westinghouse has been successfully 
operated at Badin since early 1958. Operating 
experience with the prototype unit provided 
technical background for the development of the 
present design. In addition to being a new tool 
for the aluminium industry, the new converter 
represents the most comprehensive use of alumi- 
nium to Gate in the construction of large rectifiers. 
Approximately 60 per cent of the entire weight of 
the assembled converter is aluminium ; including 
all conductors, heat sinks, hardware, and the 
cubicle enclosure. Among the advantages 
provided by this extensive use of aluminium was a 
reduction in weight commensurate with the 
reduced size of the unit. 


14,000 ton Extrusion Press in 
Indiana 


A new 14,000 ton extrusion press recently 
went into production at the Lafayette Works of 
the Aluminium Company of America in Indiana. 


For the first time, the large press makes possible 
a wide-scale availability of large extruded shapes 
for civilian users of the light metal. The unit is 
capable of extruding single pieces of aluminium 
in extreme lengths, with widths up to 39in, and 
weighing as much as 2500 lb. The designers in 
civilian industries thus can work with aluminium 
shapes in dimensions formerly available almost 
exclusively to the military. Previously, such 
extrusions were produced only on the original 
14,000 ton press, which is operated by Alcoa at 
Lafayette under the U.S. Air Force Heavy Press 
Programme. The addition of the second unit 
doubles the capacity of the works to produce the 
outsized shapes, and will open the way to new 
commercial applications 

With the greatly expanded extrusion capacity 
for civilian users. Alcoa will produce extremely 
large diameter seamless pipe with outside dia- 
meters of 20in ; column covers and curtain walls ; 
big tubes for masts and booms in merchant 
vesxls ; large sections for highway trailer 
flooring, hatch covers, hydrofoils, deckhouses, 
and highway signs ; and structural shapes for 
many other applications now requiring parts 
buiit up from small pieces. 


Laminarised Aircraft 


A contract for the dight testing of boundary 
layer control for low drag has been awarded to 
the Northrop Corporation by the Air Research 
and Development Command, U-.S.A.F. It 
will involve the construction of two jet aircraft 
as part of a pregramme costing over 20,000,000 
dollars in the next three years. Experience with 
a Lockheed F-94 * Starfire ’’ converted to carry 
a slotted suction glove on one wing suggests that 
laminarisation of wings and tail alone would add 
50 per cent to the range of an aircraft, while the 
capital cost of the machine would increase as 
little as 10 per cent and the direct maintenance 
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cost 15 per cent. It is anticipated that stage 
lengths of 7000 miles would be practical with a 
laminarised aircraft of the same weight as a 
turbulent aircraft operating over 4000-mile 
stages. The reduced drag would have similar, if 
lesser, benefits on aircraft designed for endurance, 
such as airborne early-warning or missile 
launching machines, and the saving in power 
required might be important for nuclear aircraft 
with high power plant weights. The Northrop 
programme on laminar flow is directed by Dr 
Werner Pfenninger, who before joining the firm 
in 1949 experimented at the Institute for Aero- 
dynamics, Swiss Federal Institute of Technology, 
Zurich 


Gas Turbines in Japan 

The Boeing Airplane Company's Industrial 
Products Division and Mitsubishi Heavy Indus- 
tries, Reorganized, Ltd., have signed a letter of 
intent covering agreements on manufacture, sales 
and service of Boeing gas turbines in Japan and 
the Far East. 

The letter covers plans of the Boeing division 
and Mitsubishi Heavy Industries to negotiate 
agreements covering three specific items. These 
are maintenance, repair and overhaul of Boeing 
502 turbines in Japan ; Mitsubishi's function as 
a possible sub-contractor for turbine parts, and 
manufacturing and sale of complete Boeing 
turbines by Mitsubishi. 

Boeing’s 502 turbine engine series includes 
power plants in the 240 to 360 s.h.p. range. The 
company has worked seventeen years in the field 
of small gas turbine power and has pioneered 
the majority of the world’s small gas turbine 
applications in marine, industrial, vehicular and 
aircraft fields. 

Formal negotiation leading to agreements is 
expected to begin between the Boeing division 
and Mitsubishi by the end of the year. 





Schloemann 14,000 ton aluminium extrusion press installed at the Lafayette works of Alcoa 
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BRITISH PATENT SPECIFICATIONS 


Copies af specifications may be obtained at the Patent Office Sales Branch, Southampton Buildings, Chancery Lane, W.C.2, 39. 6d. each 


The dates printed are those of application and publication on completion. 





MINING MACHINES 

$45,322. November 25, 1957.—MacnHines For 
CuttTinG Coat Gebr. Eickhoff Maschinenfabrik 

u. Eisengies-serei m.b.H., Bochum, Germany. 
The invention is particularly applicable to cutting 
machines having a cutter drum rotatable in both 
directions and provided with cutting-tools which 
are pivoted with respect to the drum through limited 
paths. The cutting edges which face in one direction 
become operative when the drum is driven in that 
direction while the other cutting edges become 
operative when rotation of the drum is reversed 
According to the invention the position to which 
each cutting tool is pivoted is determined directly 
by the driving mechanism of the cutter drum. Refer- 
ring to the drawings, there is shown in heavy black 
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lines a coal face and a cutting machine which has a 
cutter drum arranged to make a cut to floor level 
A face conveyor carrics a pipe on which the carriage 
of the machine slides. An annular gear A on the 
hub shaft drives a pinion B and recesses or tooth 
spaces C are formed on the outer periphery of the 
wheel A. Pins D rotatably supported in theside walls 
of the cutter drum carry rows of pick holders E. 
One pick holder in each row has, at its inner end, a 
nose which engages in a recess C. The picks at the 
outer ends of the pick holders each have two 
oppositely disposed cutting edges. A slot formed 
in each pick holder corresponds to an elongated 
opening in the shank of the pick to enable the pick 
to be detached easily when required. The outer 
curved wall F of the cutter drum has a rectangular 
opening, two edges of which eatend parallel with 
the axis of the drum and serve as stops to limit the 
movement of the pick holders about the pins. Lugs 
G projecting from opposite sides of each pick holder 
close the opening and protect the interior of the 
drum and the transmission mechanism from dis- 
lodged mineral. When the transmission gearing is 
set in motion, the holders are pivoted about the pins 
when necessary to move the correct edge into cut- 
ting position. The drum is then driven by the motor 
via the pick holders and the pins.—-August 17, 1960. 


PUMPS 
845,110. April 10, 1957.—DiaPHRAGM Pumps, 
Willam Michael Henderson, 16, Vicarage Lane, 
Laleham-on-Thames, Middlesex. 

The object of the invention is to produce a dia- 
phragm pump having improved means for obtaining 
access to the interior in the event of the pump requir- 
ing to be cleaned and at the same time provide a 
simple and robust construction. Referring now to 
the drawing showing one form of construction the 
pump has a body of generally cylindrical shape, its 
bore being several times its length. An inlet pipe A 
arranged radially is served by a non-return inlet 
valve B consisting of a rubber flap seating against 
the inclined mouth of the iniet pipe. Diametrically 
opposite the inlet pipe there is an outlet chamber C 
which is separated from a pumping chamber D by a 


partition E which divides the body into the chambers 
Cand D. In the partition E is an outlet port spanned 
by another rubber flap valve F arranged to act as a 
non-return outlet valve. One end of the body is 
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closed by a rubber diaphragm G which spans the 
whole end of the body and is clamped around its 
periphery to the body by a housing H. The housing 
is Slotted to allow passage to an actuating lever J 
which is pivoted between a pair of flanges on the 
housing. The lever is pivotally secured to two clamp- 
ing plates which grip the diaphragm, one on each 
side. At the other end of the body there is clamped 
a removable cover plate K in sealing engagement 
with the partition E by two cams L operated by a 
handle on a shaft journalled loosely in bearings in 
lugs on the body. The chambers C and D are both 
opened and both sides of the outlet valve are exposed 
for cleaning when the cover plate is removed. 
August 17, 1960 


RAILWAY VEHICLES 
845,770. July 15, 1958.—BoGtes For RA VEHICLES, 
English Electric Company, Ltd., Queens House, 
28, Kingsway, London, W.C.2.  (Jnventors 
Stanley Clarke Lyon and Maurice Armitage 
Simpson.) 
This invention relates to rail vehicle bogies having 
a bolster arranged for limited transverse movement 
with respect to the frame. Referring to the drawing, 
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the bogie bolster A projects over the top of the 
frames and rests at each end on the top of a pair of 
suspension springs B outside the side frames. Each 
pair of springs is supported on a short longitudinal 
bearer C which is in turn supported from the bogie 
side frames through swing links. Each spring 
bearer is further coupled to the bolster through a 
transverse control link D which passes through 
holes in the side frames and is pivotally connected 
at one end to brackets on the spring bearer and at 
the other end to a bracket E on the underside of the 
bolster. These links cause the bolster and the spring 
bearers to swing in unison when transverse forces 
are applied to the bogie or to the superstructure 
mounted on the bolster. Eccentric loading of the 
springs cannot therefore arise and the bolster sus- 
pension remains stable at all times. Co-operating 
abutments F and G on the bogie side frames and on 
the bolster limit the relative transverse movement. 


Whilst only one control link is shown for each 
spring bearer, it will be appreciated that two or 
more links may be provided if desired. The chain- 
dotted line represents the limitation imposed by a 
typical rolling stock gauge and clearly shows how, 
with the arrangement according to the invention, the 
spring bearers are coupled together where it would 
otherwise be impossible with a conventional trans- 
verse bearer coupling the spring bearers together 
directly and passing below the bogie side frames 
August 24, 1960 


ELECTRIC TRACTION 


845,984. October 4, 1955.—Barrery Vemicut 
CONTROL, Emils Gailis, General Electric Repairs, 
71-73, Goldsmith Street, Nottingham 

The control system described in this specification 
is primarily for battery-powered vehicles and provides 
for automatic switching out of starting resistances 
initiated by operating a single driver's control. As 
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seen in the accompanying diagram, the circuit makes use 
of time-delay relay devices. When the driver's starting 
push button is operated, the cgptrol switch A which 
completes the main line B froin the battery to the 
first contactor closes, so that the first main switch 
is closed immediately. The closing of A also causes 
condenser C of the first time-delay relay device D 
to discharge whereby thé relay FE is @p-energised 
after a predetermined time and theri ope: ares to close 
the second control switch Ff Initially capacitors 
C and J are charged through resistors T and U, and 
relays E and Q are energised across a battery. This 
delayed closing of the second control switch com- 
pletes the second main line G to the second contactor 
so that the second main switch is then closed after a 
predetermined time determined by the rheostat H 
of the first time-delay relay device. Closing of the 
second control switch also causes discharge of the 
condenser J of the second time-delay relay device K 
such that relay Q operates after a further predeter- 
mined interval to close the third control switch M. 
This delayed closing of the third control switch 
completes the third main line N to the third con- 
tactor so that the third main switch is closed after 
an interval which is determined by the rheostat P 
of the second time-delay relay device K. The main 
switches are thus operated automatically at intervals, 
and these intervals may be adjuste! by adjusting the 
rheostats H and K. The main switches remain 
closed while the driver's press button remains 
pressed. When it is desired to stop the vehicle the 
press button is released to re-open the driver's 
control switch A causing prompt opening of the first 
main switch, whereupon the relays E and Q operate 
in quick succession by virtue of the rectifiers R and 
S to re-open the control switches F and M, and 
cause substantially simultaneous re-opening of the 
second and third main switches.—August 24, 1960. 


AIRCRAFT 


846,382. January 4, 1957.—Arrcrart, English Elec- 
tric Company, Ltd., Queens House, 28 Kingsway, 
London, W.C.2. (Inventors: Raymond Frederick 
Creasey and Bernard Oliver Heath.) 

The invention relates to an aircraft designed for 
long distance cruising at Mach numbers of M-=3 at 
altitudes of 70,000ft or more. According to the 
specification a main wing structurally combined with 
ducts of propulsive jet engines is arranged at the rear 
portion of a fuselage while an all-moving fore-plane, 
corresponding to the lifting surfaces of aircraft 
according to Patent Specification No. 751,000, is 
arranged on the front of the fuselage, its roots being 
located adjacent the crew's cockpit. The nose portion 
of the fuselage contains radar and photographic 
equipment of a kind requiring no pressurisation or a 
pressurisation not exceeding that of the cockpit, 
while radar or radio equipment requiring higher 
pressurisation is immediately behind the 
cockpit. A dorsal fin in the shape of a very acute 


574 


triangle having its apex on the fuselage approximately 
behind the leading edge of the upper wing panel, and 
its base at the slim tail end of the fuselage substantially 
behind the root of the trailing edge of the wing, ts 
smoothly faired into the fuselage, and has at the lower 
part of its trailing edge a comparatively small rudder. 
The aero-elastic advantage of this fin and rudder 
arrangement is that conventional flutter couplings are 
eliminated. The part of the fuselage behind the 
cockpit serves as the main fuel tank and contains 
radar aerials in its interior adjacent its bottom skin. 
In addition to by-pass ram jets built integrally into 
the wing structure two turbo-jet engines may be 
embedded near the trailing edge at the wing roots and 
supplied with air from intakes at the leading edge of 
the wings near the roots, and operated on the same 
fuel as the ram jet engines. Alternatively or addition- 
ally turbo-jets may be disposed within the rear 
portion of the wing, alternately with the ram jet 
burners. Such an arrangement tends to equalise total 
airflow requirements throughout the Mach number 
range, and to reduce intake losses in off design 
conditions. These turbo-jet engines provide pro- 
pulsive power at the take off and the landing approach 
or during refuelling when at the lower speeds then 
prevailing the ram jets are less efficient, and help the 
aircraft to pass a critical Mach number range at about 
M-~- 1.2 during the climb. These turbo-jet engines 
supply also power for the auxiliary equipment of the 
aircraft, and during the high-speed high-altitude 
cruising sufficient shaft power is available from the 
engines even if their fuel supply has been shut off and 
they are simply windmilling.—August 31, 1960. 


Catalogues and Brochures 


Fieximue Daves (Gumans), Ltd., Skatoshalo Works, Millers 
Road, Warwick.—Illustrated booklet describing an extensive 
range of scaling tools 

Russer Improvements, Lid., Rilex House, Chandos Street, 
London, W.1.—Technical booklet dealing with “ Green Bond 
high-tensile, Terylene-based multi-ply conveyor belting 

umHeaD AND Co., Lid., Beckenham, Kent.—Leaflet con- 
taining comprehensive details and illustrations on the mounting 
and servicing of synchros and servomotors, fixing gears or 
pimons 

Howpon ENGrxeers (LONDON), 
London, §.W.1.—Publication No 
company’s materials handling plant 
are illustrated 

AgTHurR Lyon anp Co. (ENGiverrs), Ltd., 6, Carlos Place, 
Grosvenor Square, London, W.1.—1I Illustrated leaflet describing 
the “ Alcon Thames Range” of single-phase centrifugal pumps 
in sizes from lin to Sin 

Sm W. G. AamsTaonc-Wuirwortn, Ltd., Baginton, Coventry 

Folder describing the principles of data handling systems 
operating over line .or radio links after analogue-to-digital 
conversion of information derived from transducers. A descrip- 
tion and block diagram are given of the transistorised converter 
which forms the basis of the scheme for automatic control of 
plant 


Ltd., 119, Victoria Street, 
200 giving details of the 
Some typical installations 


Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 

notices of meetings inserted in this column, are requested to note 

that, in order to make sure of their insertion, the necessary informa- 

tion should reach this office not later than a fortnight before the 

meeting. In all cases the time and PLACE at which the meeting 
is to be held should be clearly stated 


ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 


Mon., Oct. 3.-BOLTON Brancu : Railway Hotel, Trinity Street, 
Bolton, * Heavy Industrial Control Year,” C. Curran, 7.45 p.m 
Essex Brancn : Angel Hotel, Broadway, liford Broadway, 
ssex, “ Maintenance of a Modern Oi! Refinery,’ R 
Williams, 8.15 p.m. ¥& Leeps Brancn : Great Northern Hotel, 
Leeds, “ Floor Heating,” R. Bradbury, 7.30 p.m. ¥& SHerrietp 
Baancu : Royal Victoria Hotel, Sheffield, ** Control Systems 
Simple Theory of Automatic Control,’ L. G. Barnfield, 
7.30 p.m 
Tues., Oct. 4 


West LONDON BRANCH : Windsor Castle Hotel, 


iM, nowy F Street, Hammersmith, London, W.6, “ Electric 
Rotating Machinery,” 7.45 p.m. ¥& READING AND DistRicts 
BRancn “ Marquis of Lorne.” Friar Street, Reading, 


“ Current Trends in Cable Jointings,” 7.30 p.m 
Wea., Oct. 5.-Hatirax Brancn : Crown Hotel, Horton Street, 
Halifax, “ Lifts.” A. Buckley, 745 p.m. % NortH LONDON 
Brancn : Wood Green Civic Centre, Town Hall, Wood 
Green, N.22, “ Static Electricity,” S. J. Emerson, 8 p.m 
Soutn East Lonpon Brancn : Eltham Green School, 
Pe meeall Road, Eltham, London, S.E.9, “ Ball Bearings,” 
C. 8. Clarke, 7.45 p.m 


Thurs. Oct. 6.—Bariauron, Hove anp District Brancn : New 
imperial Hotel, First Avenue, Hove, Sussex, “* Weather 
Forecasting,” R. G. Veryard, 7.30 p.m 

Fri, Oct. 7.—Livenroot anp District Brancn : Industrial 


Development Centre, M.A.N.W.E.B., Paradise Street, Liver- 
i, 1, “ Alternating Current Distribution Equipment for 
ships,” M. J. Bolton, 7.30 p.m 


BRITISH INSTITUTION OF RADIO ENGINEERS 


Wed., Oct. $.—Scormsu Section: Department of Natural 
Philosophy, The University, Drummond Street, Edinburgh, 
“ Technical Education for the Radio and Television Industry,” 
J. 8. Rimmer, 7 p.m 

Thurs., Oct. 6.-Scortisn Section : Institution of Engineers and 
Shipbuilders, 39, Elmbank Crescent, Glasgow, “ Technical 
Education for the Radio and Television Industry.” J. B 
Rimmer, 7 p.m. x NortH Western Section: Reynolds 
Hall, Manchester Col of Science and Technology. Sack ville 
Street, Manchester, “ U.H.F. FM/AM Transistor Receivers,” 
L. E. Jansson, 7 p.m 


COMBUSTION ENGINEERING ASSOCIATION 


Wed., Oct. 12.--Scortisu ReGion : Grand Hotel, Charing Cross. 
} . Discussion on “ Factors — the Choice of 
New Boiler Plant,” opened R. Bunting, 10.30 a.m., and a 


by 
Discussion on “ The Ability of Mechanical Stokers to Comply 
with the Clean Air Act.” 2 p.m 


INSTITUTE OF MARINE ENGINEERS 


VMon., Oct. 3.—Merseysipt AND NortH Western Secrion 


Liverpool Engineering Society, The Templ:, Dale Street 
Liverpool Marine Insulation, G. Laing, 6 p.m 

Thurs Oct. 6.—KINGSTON-UPON-HULL AND HumBEeR AREA 
Section : Royal Station Hotel, Kingston-upon-Hull, “* Heatless 


inwell, 7.30 p.m 


Repairs to Fractured or Broken Castings,” N 
Smal! Engineering 


Mon., Oct. 10.--West OF ENGLAND SECTION 


Lecture Theatre, University of Bristol, University Walk 
Bristol, 8, “ Corrosion and Fires in Marine Boiler Air Pre 
heaters,” A. Bell, 7.30 p.m 


INSTITUTE OF NAVIGATION 


To-day, Sept. 30 
Warsash, “ The Flow of 
J. Poll, 4 p.m 

INSTITUTE OF PETROLEUM 


Wed., Oct. § 61, New 
* Synthetic Lubricants for Gas 
E. D. Edwards, 5.30 p.m 

INSTITUTION OF CHEMICAL ENGINEERS 


Mon., Oct. 10.—-LONDON BRANCH : Royal Institution, Albemarle 
Street, London, W.1, Symposium on “ Surface Effects and 
Liquid Behaviour,’ 3 p.m 

INSTITUTION OF CIVIL ENGINEERS 

Tues., Oct. 4,.—Great George Street, Westminster, London, 
S.W.1, “ The Utilisation and Conservation of Water in the 
Chemical Industry,” J. A. Cooper and L. Gilling Smith 
5.30 p.m 

INSTITUTION OF ELECTRICAL ENGINEERS 


Mon., Oct. 3 Mersty AND NortH Wa.ces CENTRE Royal 
Institution, Colquitt Street, Liverpool, Chairman's Address, 
D. A. Picken, 6.30 p.m. ¥ SoutH MiIpLanp Centre : Grand 
Hotel, Birmingham, Chairman's Address, F. Jones, Annual 
General Meeting and Conversazione, 6 p.m 

Tues., Oct. 4.—NortH Miptanp Centre : Leeds and County 
Conservative Club, South Parade, Leeds 1, Chairman's Address 
F. W. Fletcher, 6.30 p.m % NorTH-WesTeRN CENTRE 
Engineers’ Club, Manchester, Chairman's Address, F. Linley, 
6.30 p.m. %& SouTH-East ScoTtanp Sus-centre : Carlton 

. North Bridge, Edinburgh, Chairman's Address, R. B 
Anderson, 7 p.m 

Wed., Oct. 5.—-Ters-sipe Sus-Centre : Cleveland Scientific and 
Technical Institution, Middlesbrough, Chairman's Address, 
* Turbo-Electric Propulsion for Ships,’ T. W. J. Temple, 
6.30 p.m % NORTH-WESTERN ELECTRONICS AND COMMUNI- 
cations Group: Rutherford College of Technology, 
Northumberland Road, Newcastle upon Tyne, Chairman's 
Address, “ Application of Electronics to Air-to-Air Missiles 
and Propeller Phase Synchronising Systems,” C. Heys, 6.15 
p.m. %& SoutH-West Scor_anp Sus-Centre : Institution of 
Engineers and Shipbuilders, 39, Elmbank Crescent, Glasgow, 
Chairman's Address, R. B. Anderson, 6 p.m. y& SOUTHERN 
Centre : C.E.G.B., 111, High Street, Portsmouth, Annual 
General Meeting and Chairman's Address, R. Goford, 6.30 p.m 

Thurs., Oct. 6.—-Ornpinarny Meetinc : Savoy Place, London, 
W.C.2, Inaugural Address, Sir Hamish D. Maclaren, 5.30 p.m 

Fri.. Oct. 7.—-Mepica Evectrronics Discussion Group 
Savoy Place, London, W.C.2, Discussion on “* Nerve Endings,” 
opened by O. C. J. Lippold, and D. R. Wilkie, 6 p.m Nortu 
STarrorpsHirne Sus-Centre : North Staffordshire Technical 
College, Chairman's Address, G. H. Gillam, and Conversazione, 


University of Southampton Navigation School 
Maritime Traffic L. Oudet and 


London, W.! 
Elliott and 


Cavendish Street 
Turbines,” J 


7p.m 

Mon., Oct. 10.—-East ANGLIAN Sus-Centre : Cavendish Labora- 
tory, Cambridge, Chairman's Address, “ Electricity in the 
Service of Mankind,” E. A. Fowler, 6.30 p.m. ¥& Nortn- 
Eastern Centre: Neville Hall, Westgate Road, Newcastle 
upon Tyne, Chairman's Address, D. H. Thomas, 6.15 p.m 
% SouTH MiIpLanp Suppty AND UTILISATION Group : College 
of Technology, Gosta Green, Birmingham, * A Basis for Short- 
Circuit Ratings for Paper-Insulated Cables up to I1kV,” 
L. Gosland and R. G. Parr, * Short-Circuit Ratings for Mains 
Cables,’ G. S. Buckingham, 6 p.m. ¥ RuGByY SuB-CENTRE 
College of Technology and Arts, Rugby, Chairman's Address 
E. S. Hall, 6.30 p.m. ge Western Centre : The University, 
Bristol, Chairman's Address, A. C. Thirtle, 6 p.m 


INSTITUTION OF ENGINEERING DESIGNERS 
Thurs., Oct. 6.—-LONDON BRANCH : 38, Portland Place, London, 
W.1, “* The Design and Manufacture of Mechanical! Instruments 
for Pressure, Temperature and Liquid Level,” E. A. Nicholls, 
7 p.m 
INSTITUTION OF ENGINEERS AND SHIPBUILDERS 
IN SCOTLAND 


Tues., Oct. 4.—-39, Elmbank Crescent, Glasgow, 
Address, J. Brown, 6.30 p.m 


INSTITUTION OF HIGHWAY ENGINEERS 


Fri., Oct. 7.—Institution of Structural Engineers, 11, Upper 
Belgrave Street, London, S.W.1, “ Lessons Learned on the 
Design, Construction and Maintenance of Motorways—(i) 
From the County Surveyor’s Angle,” H. Bowdler, 5.30 p.m 

INSTITUTION OF MECHANICAL ENGINEERS 

Mon., Oct. 3.—-NortH EASTERN BRANCH : Neville Hall, Westgate 
Road, Newcastle upon Tyne, “ Pipe Ranges for Water at 
High Pressures and High Temperatures with special reference 
to Boiler Feed Systems,’ K. B. Jacob, 6 p.m 

Tues., Oct. 4.-Coventry A.D. Centre: Grosvenor Room, 
Hotel Leofric, Coventry, Discussion on “ Are Compression 
Ratios Greater than 10 to | Worth Pursuing ?,” 7.15 p.m 
*% ScorrisH Grapuates’ Secrion : Visit to Queen's Park 
Works of North British Locomotive Company, Ltd., Glasgow, 
7.15 p.m 

Wed., Oct. $.--Yorxsninte Brancu : Afternoon visit to the 
Engineering Departments of the Sheffield College of Tech- 
nology, Pond Street, Sheffield, followed by a paper “* The 
Education of Engineers,’ H. W. Hodson, 6.30 p.m. ¥& East 
MipLANps GRADUATES’ SECTION : Technical College, Lincoln, 
“ The Future of the High Speed Reciprocating Internal Com- 
bustion Engine,” J. H. Pitchford, 7.15 p.m 

Thurs., Oct. 6.—East Mip_anps Brancu : Room C.4, Engineer- 
ing Building, The University, Nottingham, “ Automobile 
Lubricants and Lubrication,” A. Towle, 7.15 p.m 

Sat., Oct. 8.—-NorTH EASTERN GRaDUaTEs’ SECTION : Visit to 
Biyth Power Station, 10 a.m SOUTHERN GRADUATES’ 
SECTION : Visit to Reading Gas Works, 2.30 p.m. 


INSTITUTION OF MUNICIPAL ENGINEERS 


Thurs., Oct. 6.—Central Hall, Westminster, London, S.W.1, 
One-day convention on “The Problem of Car Parking,” 
9.30 a.m. 


INSTITUTION OF PLANT ENGINEERS 


To-day, Sept. 30.— BIRMINGHAM BRANCH : Imperial Hotel, Temple 
Street, Birmingham, “* Metal Stitching,” N. Tinwell, 7.30 p.m 

Tues., Oct. 4.—PeTERBOROUGH BRANCH: White Lion Hotel, 
Church Street, Peterborough, “Modern Trends in Machine 
Tools,” 7.30 p.m 

Wed. Oct. 5.—Eorveurcn Brancn : 25, Charlotte Square, 
Edinburgh, “ Good Communications,” A. W. Millar, 7 p.m 
%& Leicester Brancu Saracen’s Head Hotel. Leicester, 
“ Metal Stitching.” N. Tinwell, 7.30 p.m ¥% SOUTHERN 
BRANCH : Polygon Hotel, Southampton, “ The New Factories 
Acts,” A. Simmons, 7.30 p.m 

Mon.. Oct. 10.—LONDON Brancu: Royal Society of Arts, 
John Adam Street, Adelphi, Strand, London, W.C.2, * Plant 
Engineering on the Continent,” 7 p.m 
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INSTITUTION OF PRODUCTION ENGINEERS 


Tue Oct. 4.—LONDON GRADUATE SECTION 10, Chesterfield 


Street, Mayfair, London, W.1! The Trade Union View on 
their Role in Improving Productivity A. Halliday, 7.15 p.m 
% SOUTHERN REGION own Hall, Oxford Recent Tech 
nological Advances in India,”’ F. W. Cooper, 7.30 p.m 

Wed., Oct LONDON-BRIGHTON GROUP Royal Pavilion 
Hotel, Castle Square, Brighton The Industrial Chemist and 
the Production Engineer H. J. Sharp p.m. %& NorTn 
MIDLANDS REGION The Reform Club, Victoria Street 
Nottingham, “ Investment Casting for the Engineer I. I 
Gwymm, 7 p.m. ¥& SCOTLAND REGION : Royal Hotel, Union 


Street, Dundee The Numerical Analogue Control of Machine 


Tools,” O. S. Puckle, 7.30 p.m 

Mon., Oct. 10.—NorTH WESTERN REGION Reynolds Hall, 
Manchester College of Science and Technology, Manchester 
‘Rail Traction Diesel Engines—Design for Production 


T. E. Draper, 7.15 p.m 
INSTITUTION OF STRUCTURAL ENGINEERS 


Tues., Oct. 4.-NORTHERN IRELAND BRANCH : Civil Engineering 
Department, David Keir Building, Queen's University, Belfast, 
Chairman's Address, W. A. Plester, 6.30 p.m 

Wed., Oct. 5.—NoORTHERN COUNTIES BRANCH Neville 
Newcastle upon Tyne, Address by E. Ibbotson, 6.30 p.m 

Thurs., Oct. 6.—-LONDON BRANCH : II, Upper Belgrave Street, 
London, S.W.1, Presidential Address, G. W. Kirkland, 6 p.m 

Fri., Oct. 7.—WESTERN COUNTIES BRANCH : Small Lecture Theatre, 
University Engineering Laboratories, University Walk, Bristol 
Chairman's Address, Clifford E. Saunders, and Presentation of 
Awards, 6 p.m 

Mon., Oct. 10.—ScortisH BRANCH 
Shipbuilders, 39, Elmbank Crescent, 
Address, N. M. Brydon, 7 p.m 

JUNIOR INSTITUTION OF ENGINEERS 

Wed., Oct. 5.—MIDLAND Section: James Watt Memorial 
Institute, Great Charles Street, Birmingham, Annual! General 
Meeting and Chairman's Address, E. Masters, 7 p.m 


Hall, 


Institution of Engineers and 
Glasgow, Chairman's 


Fri.. Oct. 7.—Pepys House, 14, Rochester Row, Westminster 
London, S.W.i, “ Amateur Radio—An Explanation of the 
Activities of a* Ham *,” J. J. A. Tennant. 7 p.m 

Mon., Oct. 19.—SwHerretp anv District Secrion Livesey 


Clegg House, 44, Union Street, Sheffield. 1, Annual General 
Meeting and Chairman's Address, ** My Motor Cycle Racing 
Experiences,” R. F. Walker, 7.30 p.m 
NATIONAL ENGINEERING LABORATORY 
To-day, Sept. 30.—East Kilbride, Glasgow 
Flow Measurement in Closed Conduits 
NEWCOMEN SOCIETY 
Wed., Oct. $.—Science Museum, South Kensington, 
Annual General Meeting and Presidential Address, 
Railway Facts and Fallacies,’ Charles E. Lee, 5.30 p.m 
NORTH WESTERN FUEL LUNCHEON CLUB 
Wed., Oct. §.—Engineers’ Club, 17, Albert Square, Manchester, 2 
Opening Meeting of 16th Annual Session and Annual General 
Meeting, 12.15 p.m 


PLASTICS INSTITUTE 


Symposium on 


S.W.7 
* Some 


Mon., Oct. 3.—City of London College, Moorgate, London 
E.C.2, ** Types of Plastics,” C. A. Redfarn, 6.15 p.m 
Mon., Oct. 10.—City of London College, Moorgate, London 


E.C.2, “ Plastics and the Chemical Industry,” E. S. Narracott 
6.15 p.m 
REINFORCED CONCRETE ASSOCIATION 
Mon., Oct. 3.—NortTH Western Brancu : College of Tech- 
nology, Sackville Street, Manchester, ** Reinforced Concrete as 


a Material for Nuclear Reactor Containment,” T. C. Waters, 
6.45 p.m 

Tues., Oct. 4. NORTH-WESTERN BRANCH : Liverpool Engineering 
Society, The Temple, Dale Street, Liverpool, ** Reinforced 


Concrete as a Material for Nuclear Reactcr Containment,’ 
T. C. Waters, 6.30 p.m 
ROYAL INSTITUTION OF NAVAL ARCHITECTS 
Thurs., Oct. 6.—10, Upper Belgrave Street, London, S.W.1. 
“Performance Data of Propellers for High Speed Craft, 
R. N. Newton and H. P. Rader, 5.15 p.m 
SOCIETY OF CHEMICAL INDUSTRY 
Royal College of Science and Technology, Room 24 
“ The Fusion 


Fri... Oct.7 
Glasgow, C.1, Sixth Castner Memorial Lecture, 
Electrolysis of Titanium,” W. J. Kroll, 6 p.m 

SOCIETY OF ENGINEERS 

Mon., Oct..2—Goeological Society, Burlington House, Piccadilly, 
London, W.1, Ordinary Meeting, and “Some Notes on 
Hovercraft,” W. A. Crago, 5 p.m 

SOCIETY OF INSTRUMENT TECHNOLOGY 

Mon., Oct. 3.—-CHELTENHAM Section : Belle Vue Hotel, Chelten- 
ham, “* Hydraulic Servo Systems,’ E. B. Pearson, 7.30 p.m 

Fri., Oct. 7.—Fawtey Secrion : Administration Building, Esso 
Refinery, Fawley, “The Basic Principles of Digital Instru- 
mentation,” D. S. Evans, 5.30 p.m 


TELEVISION SOCIETY 


To-day, Sept 30.—Cinematograph Exhibitors’ Association 
Theatre, Third, Floor, 164, Shaftesbury Avenue, London, 
W.C.2, “ A Novel Approach to Colour Television,” A. F. H 


Thomson, 7 p.m 


Advanced Engineering Courses 


The Design of Equipment for Human Use. ENGINEERING AND 
ALLiem EmpLovers’ West OF ENGLAND ASSOCIATION, 
Engineers’ House, The Promenade, Clifton Down, Bristol, 8 
The course is intended for staff concerned with the design of 
machines and equipment which have to be manually operated 


or controlled. It is of two weeks duration, commencing 
November 21. Tuition fee £40 
Post-Graduate Evening Courses in Civil Engineering. Batrersea 


COLLEGE OF TECHNOLOGY, Department of Civil and Mech- 
anical Engineering, Battersea Park Road, London, S.W.11 
“ Traffic Engineering,” eleven lectures to be held on Monday 
evenings from 7 to 9 p.m., commencing October 3. Fee £1 : 
“ Structural Design in Aluminium,” six lectures to be held on 
Monday evenings from 7 to 9 p.m., commencing October 10 
Fee 10s “Theory and Design of Prestressed Concrete,” 
ten lectures to be held on Tuesday evenings from 6.45 to 
9 p.m., commencing October 4. Fee £1; “ Elements of 
Law Relating to Civil and Mechanical Engineering ™ ; five 
lectures to be held on Tuesday evenings from 6.45 to 8.45 p.m., 
commencing November |. Fee 10s. ; “ Buckling and Insta- 
bility in Structures,”; six lectures to be held on Wednesday 
evenings from 6.45 to 9 p.m. commencing October 5. Fee 
10s.; “Dynamic Behaviour of Structures,”; ten lectures to 
be held on Thursday evenings from 7 to 9 p.m., commencing 
October 6. Fee £1; “ Theory and Design of Circular 
Cylindrical Shells"; eleven lectures to be held on Friday 
evenings from 6.45 to 9 p.m., commencing October 7. Fee £1 ; 
“ Structural Analysis by Influence oefficients *; eleven 
lectures to be held on Monday evenings from 6.45 to 9 p.m., 
commencing January 9. Fee £1 ; “ Highway Bridge Design ™ ; 
ten lectures to be held on Tuesday evenings from 6.45 to 
9 p.m., commencing January 10 Fee £1; “ Structural 
Design in Timber,” : eleven lectures to be held on Friday 
evenings from 6.45 to 9 p.m., commencing January 13. Fee £1 
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Refractory Goncrete 





ADAPTABLE 
Refractory 







Material 






made with 







crushed firebrick 








CIMENT FONDU 



















nest or BOSIE TOPS 


because ge The reduction of joints climinates displacement troubles. 
It is ready for use and of great strength and hardness within 24 hours. 
—It will withstand severe thermal shock without spalling. 
It has a smooth level surface. It has no appreciable drying shrinkage or after-contraction. 
It is stable under load up to 1350°C. (2460°F). 


Write for further details fava M FN T| | 
and photographic examples. F 0) N Wy! U) | 


SS Regd Trade Mark . aecror ” 
ALUMINOUS aT Write for booklet “SECAR 250 





USE SECAR 250 
(an iron-free white caicium-atuminate cement) 
for 
Super Duty and Special Conditions of: 
Higher temperatures up to 1800°C 
Reducing atmospheres 
Resistance to Slag attack 
Resistance to products of combustion 




















ts manufactured by 


LAFARGE ALUMINOUS CEMENT COMPANY LIMITED 


73 BROOK STREET, LONDON W.1. Telephone: MAY fair 8546 






Enter No. 571 on reply card 
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INFRA RED 


HEATING AND DRYING 


For Industrial Processes 


GEORGE VOKES (‘s:*) LTD. 


90 WARDOUR STREET, LONDON, W.!. 
and 
INFRA RED WORKS, HIGH ROAD, N.1!. 











GEAarard 2772 


ENTerprise 4664 
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PROTOTYPES 


EXTREMELY ACCURATE 
PLATE CAMS 


ELECTRONICALLY 
CONTROLLED CAM 
MILLING MACHINES 


SPECIAL 
PURPOSE MACHINES 


Research Engineers Ltd., 


CANONBURY, N.1 
CAN 4244/5/6 


Telegrams: ‘““Wilmaket, Nordo, London” 
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mes erly 
PAN GRINDING MILLS 





REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 
OVER OR UNDER ORIVEN 


Smedley Brothers. [4 
Belper. Derbyshire. 
Telephone: Belper 12 
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UNIVERSAL 
PLATE BENDING 
AND FOLDING 
MACHINES 


We build these Machines in a variety 


of sizes ranging from 6° 0” x 4” up to 
12°0° x 1", all with ample strength and 
rigidity to ensure accurate work and a 
long working life. The top beam is 
arranged to swing out, as shown in the 
photograph, to facilitate the removal of 


complete boxes, etc. 

These Machines are very valuable for 
use when a wide variety of jobs is 
encountered, as practically all operations 


can be carried out without changing 
tools. On the other hand, the provision 
of automatic knock-off and the handiness 
of control make production runs an 
economical possibility. 


The drive to the clamping beam and to 
the folding beam is by means of a series 
of friction clutches of a very sensitive 
type from a constant speed Motor. We 
claim that this gives faster operation 
than reversing Motors and better control 
of the clamping pressure, assisting con- 
siderably in the final setting of the plate 
The clutch control levers are grouped 
together and nearby is the protractor 
scale for the guidance of the operator 
also the automatic knock-off when this is 
in use. 


The clamping beam has a very high lift 
to facilitate the use of special clamping 
pieces or clamping tools which may be 
required in the folding of boxes smaller 
than the clamping beam, and which 
consequently cannot be formed round it 
In addition to ordinary bending, cones 
can be formed and the pre-setting of 


as WGAVQWVV 





plates prior to rolling is quickly accom- 
plished 


In addition to these Universal Machines 
we have available a range of “Lo-iift’’ 
Machines without the swinging-out top 
beam. Our illustrated booklets for both 
available on 


series of Machines are 


request. 


SCOTTISH 


MACHINE TOOL 
CORPORATION LTD., 


17 Lynedoch Cresc., Glasgow, C.3. 
~ DOUGLAS 6586/9 —— . 


58 Victoria Street, London, S.W.1|. 
VICTORIA 2106 


256 Moseley Road, Birmingham 12. 
CALTHORPE 254! 


The Building Centre, Brunswick Ter., 
Leeds 2. 
LEEDS 25250 
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PATTERN MAKERS’ 





“PLASTIFIL” 


LEATHER FILLET 
WOOD FILLET 


J. W. & C. J. PHILLIPS LTD 


POMEROY STREET, NEW CROSS 
LONDON, S.E.14 


PATENT WAX FILLET 
“POLYFIL” PATENT PLASTIC FILLET 


FILLETS 











Enter No. 584 on reply card 











RESISTANCE STRAIN GAUGES | 


This book deals with the construction and application of resistance strain gauges and with the 
The strain gauge rosette, which is finding ever 


most commonly used circuits and apparatus. 
wider application, is treated extensively, being introduced by a short exposition of the theory of 


stress and strain in a surface. 


Order your copy through your Bookseller or direct from:— 
ELECTRONIC ENGINEERING, 28, Essex Street, Strand, London, W.C.2. 


By J. YARNELL, B.Sc., A.inst.P. 
Price 12s. 6d. (Postage 6¢.) 
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A Neumo Pump for ANYTHING that flows — 
The Larger Mark X 


10 times the capacity for 4 times the price 














ACIDS —ALKALIS — CHLORIDE 
FLUORIDES — GLUES — OILS 
HYDROGEN PEROXIDE — 
PAINTS— PHARMACEUTICALS 
FOOD PRODUCTS 





The Mark X version of the already famous Mark IV 
“* NEUMO "' Pump Unit might justifiably be called the 
economy size. For approx. 4 times the price and air 
consumption, 10 times the liquid can be pumped. 
Employing a larger version of the “‘NEUMO™ two- 
oh motor, the pump itself is similar in basic design 
ut has additional refinements made possible by the 
increased size including an overload device enabling 
maximum pump delivery pressure to be pre-set. 
Mark X Pumps can be supplied in Cast Iron, Brass, 
Stainless Steel and Tufnol 
Write for full particulars to: 


NEUMO LIMITED 


South Coast Road, Peacehaven, Sussex. 
Telephone : Peacehaven 2115 & 3354 
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- Allthreads - Tie Rods 


, wman Street, London, W.1. MUSeum 5701/4 
and 41-2 Ellis Street, Birmingham, 1. Midland 7421/3 
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WIND ALARM ANEMOMETER 


FOR USE ON 
CRANES, 
TRANSPORTERS, 
DOCKSIDE 
STRUCTURES, 
BRIDGES & 
AIRPORTS. 






GIVES A 
WARNING 


OF WIND 
SPEEDS 


Enquire for details— 


R. W. MUNRO LTD. 


BOUNDS GREEN, LONDON, N.11 
Telephone: ENTERPRISE 4422 
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Phone: Wolverhempton 52075 (10 lines) Telex: Wolverhampton 


BRANCHES AT: 


ABERDEEN, BELFAST, BIRMINGHAM, GLASGOW, LEEDS, 





Founders of the Ball and Roller Bearing Industry 


FAG BEARING COMPANY LTD. 


TETTENHALL - WOLVERHAMPTON - STAFFS 


Fil 


ESTABLISHED 1883 


LONDON, MANCHESTER, NORTH SHIELDS, SWANSEA & WOLVERHAMPTON 
Enter No. 604 on reply card 
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Victa Eagle Surface 
Grinder and Milling 
Machine fitted with 
Fortox Neoprene 
—— a Fortox Flexible Covers are designed and 


manufactured specifically to fit any part of a 
machine requiring protection. Single items can 

be supplied promptly, usually without tool charge. 
Made in neoprene-nylon, proofed leather or 
coated fabrics, according to conditions, Fortex 
Covers exclude dirt from sliding members, cutting 
down wear, reducing maintenance and lengthening 
the life of a machine. Write now for our technical 
book ‘ Corrugated Covers for Machine Tool 
Protection ’. 

Ask also about Fortex Leather Seals and Packings 
made to requirements. A range of high accuracy 
polyester, silicone or synthetic rubber impregnated 
leathers is available'to ensure positive sealing 

over a wide variety of conditions. 





FORTOX | 


seals and jf 1 FORTOX 


packings flexible covers 





HENRY BEAKBANE (FORTOX) LTD 


Head Office: 
THE TANNERY, STOURPORT-ON-SEVERN, WORCS 
Tel. Stourport 2017. Grams: Beakbane, Stourport 





London Office : 
28-30 LITTLE RUSSELL STREET, LONDON, W.C.1 
Tel. Holborn 7295. Grams: Beakbane, Westcent, London 
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GULCALCOT 


ANTI-VIBRATION PADS 
and 







LEVEL- 
MOUNTS 


MAKE MACHINES MOBILE 






The Oil Resisting 


RUBBER MACHINE MOUNTINGS 






Tested and proved by years of usage. 
@ Mo Drilling 
of Floors Check vibration, shock and noise 


@ Less Noise 
@ Less Nervous 
Strain 


Make machine installations easy 

No fixing bolts required 

Save maintenance time and cost 
Combat nervous strain 

Isolate loads up to 4 tons per sq. ft. 
18” x 18° x 5/16” 

36° x 18° x 5/16” 

For literature write or phone to the manufacturers : 


Standard Sizes : 


incorporates the ) 
Anti-Vibration Pads 


VATE oF: Vt of ey meee ee on 


NW 






Y RD. LONDON 


)-”Y ARBFE 


Enter No. 612 on reply card 








No preparation is required for the ends of the pipes which 
may be Plain, Threaded, Grooved for other types of Couplings, 
or Bevelled for Welding, etc. The Coupling can be used on 
Bends, Tees or Crosses, and can be inserted into an existing 
pipeline without moving the pipes laterally. The WILSON- 
SEAMARK COUPLING has many and varied applications 
and nas given the Engineer a new and useful pipe-laying tool. 
Please write for Wilson-Seamark Catalogue. 


WILSON PIPE FITTINGS LIMITED 
Irvine Ayrshire 
London Office: 40 Palace Chambers, Bridge Street, London, S.W.1. 
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Introducing the 
Rollstock Radial Crane 


(Patent applied for) 











A Two-Ton Crane in your workshop, working 

within two hours of delivery. No main structural 

alterations. Consult us if you have lifting prob- 

lems. We give on the spot advice to solve your 
particular problems. 


THE ROLLING STOCK & ENGINEERING CO, 
ALBERT HILL, DARLINGTON 


ASK US TO QUOTE YOU FOR STEEL FABRICATION, STRUCTURAL ENGIN- 
EERING, PROFILE BURNING, HOPPER MANUFACTURE, ETC., ETC. 
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The Crockatt 


VALVE RESEATER 


saves steam—saves time 






The Crockatt Valve Reseater is operated by one 
man and is self-centering in the valve chest. Suitable 
for flat or mitred seats and quickly adjustable. Makes 
a true face, free from knurling WITHOUT DIS- 
TURBING THE PIPELINE Moderately priced 
Delivery from stock. 


The Crockatt 


FEED WATER FILTER 


removes impurities 









Solinometers, Boiler | 

| Tube Brushes, Floor 

| Sanders, Tetrazzo | 
Surfocers, etc 


frtise on request | 





The Crockatt Feed 
Water Filter removes 
suspended impurities such 
as oil, grease, etc., from 
the feed water Filter 
mats quickly changed for 
cleaning High or low 
pressure as required in 
sizes up to 5° bore 
Quick delivery 


DARNLEY STREET 
GLASGOW, S.1. 


W. CROCKATT & SONS LTD 
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CONDENSATE PUMPS 


THE MIRRLEES WATSON COMPANY LTD 


45 Scotland Street, Glasgow, C.5 
Telephone: South 2701/4 
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HAULS HAA 






@ 43% Alumina. 

@ Low in fluxing impurities. 
@ High Refractoriness. 

@ High under load strength. 
@ Low Porosity. 

@ High Bulk Density. 

@ Low After Contraction. 
@ High slagging resistance. 
@ High mechanical strength. 






JOHN G. STEIN & CO. LTD. Bonnybridge, Scotland 






NETTLE D—first choice for all applications where service 






conditions are severe. Nettle D has all the desirable pro- 






perties looked for in a super duty quality and is designed 






to give maximum service in furnace positions involving 







high sustained temperatures, 






severe slag attack, and abrasion. 






The use of Nettle D in vital furnace 
positions means longer furnace life, 






fewer shutdowns and consequent 





greater output. 











Technical Data Sheet gladly sent on 


request. 





TEL.: BANKNOCK 255 (4 lines) 
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Large stocks are carried for quick 
delivery. 





GEORGE COOPER & SONS” 


EFFINGHAM NUT & BOLT WORKS 
SHEFFIELD 


PHONE #026 





Cc. 10 
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CASTINGS 
HOLCROFTS 













Founders in Grey Iron, Grades 12-14. 











High Tensile Brasses, Gunmetal, Phosphor 
Bronze, Brass and Aluminium. Specialists 
in machine moulded repetition 
castings for the light engineer- 


ing and electrical trades 


Contractors to all 
Government Departments, 
British Transport Commission 
and British Electricity 
Author ity. 


THOMAS HOLCROFT 
AND SONS LIMITED 
ETTINGSHALL FOUNDRY, WOLVERHAMPTON. Tel: Bilston 41271/2 
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| An overworked word. 


You can turn it over and sit on it. 


The world is full of geniuses, 








What the world needs today are practical geniuses. 


Not many of them around. 





As it happens 
A number of engineering practical geniuses 
Are assembled at Plowright Brothers 








Waiting for you to toss them 


An elephant of an engineering problem 


ae 





Anything from a giant can-opener 





To a filter-cake noduliser— | 


Or (if you prefer) from a Nodobungerator™ 
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To... well, a Bungonoderator. | 
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PLOWRIGHT 


BROTHERS LIMITED 
7, Chesterfield - Telephone 7161 








oe oe ae 
. a = * 
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Designers and fabricators of almost anything in STEEL. 


ub 
“ 
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* You don’t know what a Nodobungerator is, do you ? 


Enter No. 641 on reply card 











THE ENGINEER _ Sept. 30, 1960 


The 
Tallest 
Building in 
Australia 


Soaring 370 feet high, the new A.M.P. 
building will dominate Sydney's sky- 
line. The foundations for such a 


gigantic project required excavations 





of staggering proportions—a task which 
the main contractors, H. Bradshaw 
Excavations, Ltd., approached with 
characteristic Australian energy 
Compressed air was extensively used in 
this formidable job. The highest pos- 
sible reliability was essential in order 
to keep to the strict time schedule, and, 
therefore, the contractors’ choice, based 
on long experience, was “ BROOM- 
WADE ”™ Air Compressors and Pneu- 
matic Tools 

The work schedule is being maintained 


thanks to the efficiency and reliability 
f “ BROOMWADE ” equipment 


*“ BROOMWADE” manufacture a 
wide range of Air Compressors and 











Pneumatic Tools covering the require- 








ments of Contractors and Civil 

















Engineers 


May we send you full details ? 








AIR COMPRESSORS & PNEUMATIC TOOLS 
Your Best Investment 


BROOM & WADELTD., P.0. Box No.7, High Wycombe, England 


Telephone : High Wycombe 1630 (10 lines). Telex : 83-127 


PUBLIC WORKS & MUNICIPAL SERVICES EXHIBITION 
NOV. 1419, 1960. STAND 28 GRAND HALL OLYMPIA 


Enter No. 651 on reply card 
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QUALTER 
HALL 


at your 
service for 
pneumatic 
equipment 


Send us 
your problem 


Qualter Hall have created a specialised 
Pneumatic Department which is always 
ready to help you with the design and 
planning of your pneumatic systems. 


Q.H. equipment 
provides the answer 


If your problems are concerned with 
the use of pneumatic systems in heavy 
industrial and mining work, they can 
be economically solved with Qualter 
Hall equipment. Q.H. pneumatic 
valves have proved their reliability and 
efficiency when working even under the 
most arduous conditions. 


Patents applied for. 


For catalogues and further information 
write to:— 


QUALTER HALL & Co. Ltd. 


P.O. BOX 8, RAILWAY FOUNDRY, BARNSLEY 


THE HALLMARK 





OF QUALITY aM hg ijl) 
Setting new standards of efficiency & 
reliability in Pneumatic Equipment 
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One of four PARSONS 200 MW 


cross-compound turbo- 


S 0 nm e generators at Richard L. Hearn 


generating station, Canada 


One of three PARSONS 
120 MW turbo-generators 


recent NS 


station, Scotland 


PARSONS 


Two PARSONS 60 MW turbo- 
generators at Little Barford 


power station, England 


turbo-generator 


Three PARSONS 100 MW 
turbo-generators at 
Ferrybridge power 


station, England 


installations 


One of four PARSONS 
120 MW turbo-generators 
at Drakelow power 


station, England 






C. A. PARSONS AND COMPANY LIMITED 


HEATON WORKS - NEWCASTLE UPON TYNE 
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Erection in 
progress on one of the 
reactor structures at the 320 MW 


7 nuclear generating station for the 


! South of Scotland Electricity Board at 


Hunterston. Built under contract with the 
G.E.C.—Simon-Carves Atomic Energy Group, 
this structure involves the supply and erection 

of approximately 6,000 tons of steelwork. 


THE TEES SIDE BRIDGE & 


ENGINEERING WORKS LTD 
MIDDLESBROUGH 
London Office: 56 Victoria Street, $.W.1 
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New, advanced AEl electronic equipment 
for CONTINUOUS NUMERICAL CONTROL 


OF MACHINE TOOLS 


Very high accuracy control by magnetic tape. The system is sensitive to 0.0001 in, 





Roughing and finishing cuts made from the same recording. 


Shop-floor adjustment provided for ‘off-size’ cutters. 


Tape reading equipment fully transistorised. 


The AEIl Tape Centre offers a high-speed tape preparation service 


Associated Electrical Industries Limited 
Electronic Apparatus Division 


NEW PARKS, LEICESTER, ENGLAND 





ASS26 


Enter No. 691 on reply card 
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SADIVAR ccs. 
horizontal or rey 8 
VERTICAL . & 
variable speed | tr 

drives 9 32°R0% 


SEAL 













. 
** 
«*,e* 


Standard speed ranges from (500-3500 r.p.m.) 
down to (0.1-0.7 r.p.m.). § to 5 h.p. 

Constant h.p. available throughout speed range— 
High efficiency—Speed stability—Immediate 
Delivery. 


The seven to one speed range is obtained at any speed level 
by incorporating to the Sadivar mass-produced high-efficiency 
planetary gears whose torque characteristics correspond to 
that of the machines to be motorized. 


10-14 ANSDELL STREET, 


SADI ENGINEERING CO. LTD, «ensincton sauare, tonvon, wa. 


Telephone : Western 7653 Cables : SADIUNIT, LONDON 
Enter No. 701 on reply card 
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A Comprehensive 
Steam-Raising Service from 
EDWIN DANKS 
COMBUSTION DIVISION 





Edwin Danks Modern Economic Boilers 
(High Velocity Double Pass,- Treble Pass, 
Thermal Storage and Wet Back) fired by 
the new ‘Airspin’ Turbine-Driven 

Rotary Cup Oil Burner or the 
universally known Oldbury Chain 

Grate Stoker. 

Edwin Danks New ‘Airspin’ Oil 

Burner and the Oldbury Stoker were 
specifically designed for shell-type boilers. 


OLDBURY, NEAR BIRMINGHAM 
TEL: BROADWELL 2531 


EDWIN DANKS & CO (OLDBURY) LTD 
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KARIBA 
a 


530 kv. 


All the bushing porcelains for 
the 330 kV. circuit breakers 

All the 330 kV. strain insulators 
for the substations 

and the 330 kV. post insulators 
for some of the substations by 


BULLERS 


MAIN CONTRACTORS . B.T.H. Co. Ltd. 
Consulting Engineers - Merz & McLellan 








The illustrations show 
a complete 330 kV. bush- 
ing insulatorand a 330 kV. 
circuit breaker, by cour- 
tesy of the B.T.H. Co. 





BULLERS LIMITED - MILTON - STOKE-ON-TRENT - STAFFS 


Telephone: Stoke-on-Trent 54221 
London: 6 Laurence Pountney Hill, E.C.4. Tel.: MANsion House 9y71 
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The RIGHT pressure 
Add the time... 
wa 





PRESSURE REGULATORS 


For any kind of air-operated equipment, there is 
one pressure at which it is designed to operate 
most efficiently. At a higher pressure the equip- 
ment will wear excessively — with no significant 
increase in output — and compressed air will be 
wasted. A Norgren Pressure Regulator ensures 
that each tool, valve or cylinder receives the 
exact pressure at which it operates most 
efficiently and maintains that pressure even 
though the line pressure may fluctuate. 
SAVE maintenance costs, CUT com- 
pressed air wastage and IMPROVE per- 
formance. Write now for full details. 


COMPRESSED AIR FILTERS 
REGULATORS, LUBRICATORS 


C A. NORGREN LTD., SHIPSTON-ON-STOUR, WARWICKSHIRE Tel : Shipston-on-Stour 1/0 & 106 


COMPRESSED AIR NEEDS “41g EQUIPMENT 






















SCRAP! 


Enter No. 712 on reply card 
WE BUY AND SELL ALL 
TYPES OF FERROUS 
AND NON-FERROUS SCRAP 


Aphis Bis, 





See eee 


@ Most modern trailer service in 
Great Britain. 


e@ Most up-to-date hauling 
equipment for scrap and factory 
clearance. 


WANTED 


BUSHY & SMALL TURNINGS + DESTRUCTOR 
LOOSE LIGHT IRON ~ LIGHT STEEL CUTTINGS 
AND ALL OTHER GRADES OF SCRAP 
INCLUDING OLD CARS 


W. C. JONES & CO., LTD. 


PRIVATE SIDINGS - ELEANOR CROSS ROAD 
WALTHAM CROSS - HERTS 


"Phone: WALTHAM CROSS 24981-2-3 & 26503 
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CARBON | 


There’s nothing quite like it. 





... that’s the beauty of it 


Look at these advantages — Light as aluminium. High 

resistance to wear. Wide range of resistance to chemical attack. 

Easily machined. High thermal conductivity. Excellent heat radiation. Not 

wetted by molten metal or slags. Non-seizing. Self-lubricating. High resistance to 
thermal shock. Good mechanical strength at high temperatures. Good electrical 
conductivity. Available in impervious forms. Low thermal expansion. 

These properties give Morganite Carbon vast potentialities for the design engineer. 


Talk them over with our technical staff. 


The illustration shows a Rectifier Control Grid, a Rectifier Anode, a Boat, a Bearing, two 
Gland Rings, a Piston Ring, a Tube and a Valve Anode—just a small selection of products 
showing the remarkable versatility of Morganite Carbon. 


CARBON AND GRAPHITE— ELECTRICAL, CHEMICAL AND MECHANICAL; 


CRUCIBLES, FURNACES, REFRACTORIES; RADIO PARTS, SINTERED METAL 
PRODUCTS AND ELECTRIC FURNACE ELEMENTS. 


THE CARBON DEPARTMENT, 


THE MORGAN CRUCIBLE COMPANY LTD., BATTERSEA CHURCH ROAD, LONDON, S.W.11. BAT: 8822 
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D.c.MOTOR \ ‘a 
PROBLEMS! 


E.P.E. turn D.C. problems 
into 0.C. motors’ 





Not long ago, many people thought ae RS se 

it impossible to get D.C. motors cae a ahr. 

quickly and at a reasonable price a ‘ 0% 

Some people still think so. v , A 

They don’t know about E.P.E Gy s / 

“ELP.E. specialise in D.C. eqiiip- ¢ ire. @ 


saat 
Mem, combining their many years ~ . 
exp@fience in thisield with a keen ct CA PS TA N ( 
interést in. new techniques. They : 
can supply D.C. motors and +4 
generators of any enclosure 
quickly and at a reasonable price. 


AND AUTOMATIC WORK 


If you’ve a D.C. motor problem, 
why not bring it along to E.P.E ? 
If they haven’t a solution in stock, 
they'll be happy to make one for 


you ! 


SHEET 
[EEN 


METAL PRESSINGS 


(CN 
ANY 


ELECTRICAL POWER 
ENGINEERING CO. (B’ham) LTD. 
Bromford Lane, Birmingham & 
"Phone : STEchford 226! 
"Grams: Torque ‘Phone Birmingham 
London Office: 42!, Grand Buildings, Trafeiger 
Squere, W.C.2. ‘Phone: WhHitehell 5643 ond 7963 


th. 
METAL ANY FINISH 





** 
eS S 
Pete ca ty tee 
one = Ne 


Enter No. 731 on reply card 


THE PERTH-O-METER 


is the most comprehensive SURFACE ROUGHNESS Measuring Instrument made up to now. It measures not only C.L.A 
but provides the right answer to every surface roughness problem by measuring also maximal depth, percentage bear- 


ing area, depth of smoothness, etc. 








Magnification up to 
100,000 and graph re- 
corder with up to 16 vari- 
ous speeds. 





The new Workshop 
models with portable 
measuring head are now ———— 
available in this country alll 

with short delivery 





Tracer systems for all 


special purposes, including to be su re I 


radius attachments, etc 


length measuring 


true 


pec ge maine GRIFFITHS, GILBART. LLOYD 


comparator crystal 


instrument. & co. LTD. 
fee Arens for Gees ein PP UT RERT & CO. LTD EMPIRE WORKS, PARK ROAD, 


ACRU WORKS, DEMMINGS ROAD, CHEADLE, CHESHIRE. Telephone No. Gatley 5855 comme BIRMINGHAM cnn 























Enter No. 732 on reply card Enter No. 733 on reply card 
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MORE schietdrop industrial Oil Burners are used by 


MORE and more leading engineers and 
MORE scsicie-o: $.P.0. Burners have 


been sold 
IN GREAT BRITAIN than any other make 
LONDON 
Tel : Beigravia 3735 
MANCHESTER 
: Blackfriars 385! 
SOUTH WALE © ch sald ror 


Tel : SKEWEN 3303. 3103 


BIRMINGHAM 
weet Industrial Bu ito 
SCHIELDROP & CO. LTD., STOTFOLD, SEDS ~ Tei 414 (4 lines) BM) 
Enter No. 741 on reply card 


























HUNT BROS LTD 


GRIFFIN FOUNDRY, OLDBURY 
Near BIRMINGHAM 


Telephone ; BROADWELL 1181 & 1162 Telegrams : GRIFFIN, OLDBURY 





__Eater No. 165 on reply card 





NON-ELECTRIC PUSH BUTTON CONTROLS 


AUTOMATION 


® ECONOMY 
® SIMPLICITY 


WITH 


MODERNAIR 


STOCK RANGE OF 
VALVES & CYLINDERS 


HYDRAULICS & PNEUMATICS LIMITED . 


WULPRUNA WORKS [ VILLIERS STREET WOLVERHAMPTON °* TEL.: 24456 
Enter No, 744 on reply card 3 
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CLYDE 
DOCKSIDE 











INCORPORATING. ....... 
C.C. & B. LOW PRESSURE HYDRAULIC LUFFING 


The Clyde Hydral-Luff is an electric crane having the jib operated 
by an electro-hydraulic transmission system. It has established 
new standards of smoothness, reliability, and operational speed 
for many ports. Built for hard work, long life and ease of 


p rou maintenance, the Hydral-Luff could well 





reduce your handling costs. May we furnish 
you with further details? 


CLYDE 








Send for the Clyde 
Hydral-Laff Booklet. 


CLYDE CRANE & BOOTH LTD. 


Incorporating : 
Clyde Crane & Engineering Co., Mossend, Lanarkshire 





Grams : ‘Clyde Motherwell Telex’ Telex 77443 


and 
Joseph Booth & Bros., Union Crane Works, Rodley, Leeds 
Tel. Pudsey 3168 (6 lines) Grams; ‘Cranes Rodley Telex’ Telex 5515? 
Enter No. 751 on reply card 


Tel. Holytown 412 (6 lines) 








THERE’S 
PLANT GAPAGITY 
AT CARRON 





It pays to use the production resources of Carron Company. 250 
acres of plant for casting, forging, machining, enamelling and 
sheet metal fabrication are on call to manufacturers who find 
it unecongmic to tool up for the special job. The technical 
advisory service of Carron is ready at all times to help iron out 


production problems. 


Consider this plant capacity for medium heavy machining: plan- 
ing vertical and horizontal boring mills; milling and drilling of 
work up to 5 tons; moulding and machining capacity for non 
ferrous components up to 5 cwts., including high speed routing 
and precision milling. Fabrications, too, light and heavy gauge. 
stainless steel, press tools, welding. From small light gauge sheet 


metal to large plate welded fabrications, Carron can quote 





CARRON COMPANY - CARRON - FALKIRK - STIRLINGSHIRE 
LONDON OFFICE: 15 UPPER THAMES STREET, E.C.4. CENeral 758! (4 lines) 


and at 22-26 Redcross Street, Liverpool, 1, 125 Buchanan 
Street, Glasgow, C.!. 33 Bath Lane, Newcastle upon Tyne 


Enter No. 752 on reply card 
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WORLD FAMOUS FOR: OIL, AIR, STEAM & WATER HOSE 
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This Gulf oil tanker safeguards its piping 


The Gulf Eastern Company believes in 
stopping trouble before it starts! That’s 
why the Gulf fleet is being fitted with 
U.8. Rubber Expansion Joints. 

Gulf tankers are hardworking ships. 
Year in, year out, they perform a rugged, 
demanding schedule. They can’t afford 
the costly delays which result -from 
normal wear and tear on piping. 

U.8. Rubber Expansion Joints add years 
to the working life of water and oil 
pumping circuits. 


Write for detai/s. Our experts are 
always available to give advice. 


system with U.S. Rubber Expansion Joints 


They absorb movement and shock, and 
insulate against vibration and noise. They 
prevent stresses due to expansion and 
contraction, compensate for misalignment 
and eliminate corrosion by electrolysis. 
. + + * 
Light in weight, easy to install, able to 
cope with pressures of up to 150 Ib. sq. 
in., U.S. Rubber Expansion Joints are the 
complete answer for new and old piping 
systems. A full range of types and sizes 
is available to meet every shipping need. 






eee eeseseoee 
Sota eeee ge 
+ 


Home: The North British Rubber Company Limited 
dors ABBey 561! 
Export: U.S. Rubber international (Great Britain) Led 


62/64 HORSEFERRY ROAD, LONDON, S.W.! 


* CONVEYOR GELTING + DOCK FENDERS + POWERGRIP TIMING GELTS 


Enter No. 761 on reply card 
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BRIGHTSIDE 


HOT AND COLD ROLLING MILLS. 
ROLLS FOR HOT AND COLD ROLLING. 
ROLL LATHES. 

HOT AND COLD SHEARS. 

HOT SAWS AND REELERS. 


STEELWORKS PLANT AND AUXILIARIES. 


BS 6&6 
Enter No. 771 on reply card 
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COMPANIES Lt? 








I APPLEBY-FRODINGHAM } 


PLATES & SECTIONS 














APPLEBY-FRODINGHAM STEEL COMPANY 
SCUNTHORPE «+ LINCOLNSHIRE 
A Branch of The United Steel Companies Limited 





Jet, 





Enter No. 781 on reply card 
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holding heat 
in its proper 


place... 
































Yj Wy are TY, Uy 
Yl YY 


GREENWICH INSULATION COMPANY LTD 
FOR THERMAL INSULATION OF ALL TYPES 


WW iD aces oan a In addition to the skilled application of traditional materials 


. | - Yee 
N, \ }' Hy the company is actively engaged in the 
. { | » » 

\ KY “t 


* i development of techniques using the many 
ae “4 


ONE OF THE 


~~, new materials now available to industry. 











The Cutty Sark, berthed Hart’s Wharf, Norman Road, Greenwich, 
near our ome - m 
wharves at Greenwich London S.E. i 0 I elephone: GREenwich 485 1/3 





Enter No, 791 on reply card 
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no slip 
with 
PowerGrip 


PowerGrip, the belt with teeth that grip to give near 


80 





100°,, mechanical efficiency. 


PowerGrip, which has unusual flexibility and lightness, 


yet greater pulling power. 


PowerGrip, for better performance and economy — 


without lubrication. 


PowerGrip, for speed ratios as high as 12 to 1. 


Like to know more? Ask our Technical Dept. 


Wm KENYON & SONS LTD 


DUKINFIELD © CHESHIRE 





Tel: ASHton-under-Lyne 1614/7 and 3673/6 


Enter No. 801 on reply card 
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FUME REMOVA 
DRYING 
DUST COLLECTIA 
ELECTROSTATIC PRECIPITATION 
PNEUMATIC CONVETING 
NDUSTRIAL VACUUM CLEANING 
RUSHING. GRINDING, SCREENING 
AND SEPARATING 
ATHODIC PROTECTION 
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STURTEVANT 


STOCK STANDARD FANS 


—for a wide variety of applications. Sturtevant publication 
E.2207 provides comprehensive data covering speeds, 
powers, weights and capacities enabling you to make a 
really accurate selection from the finest range of Stock 
Standard Fans available. 


Publication E2207 is supplied on request. in addition, Sturtevant 
Fan engineers are always available for consultation. 


STURTEVANT ENGINEERING CO. LTD., SOUTHERN HOUSE, CANNON STREET, LONDON, E.C.4 





AUSTRALIA: STURTEVANT ENGINEERING CO. (AUSTRALASIA) LTD., 400 SUSSEX STREET, SYDNEY, N.S.W. 


Enter No. 811 on reply card 
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THERMOSTATIC 
VALVES — 


for 
CONTROLLING 
STEAM SUPPLY 
TO HOT WATER 
CALORIFIERS, 
Etc. 


The | 
HORNE | 
ENGINEERING Co. Ltd. 


35 PITT STREET, GLASGOW 
Enter No. 821 on reply card | 


BRASS, T, Y, 
4-WAY, and 
ELBOW PIECES 


] 








"TT 
' 











i| 
| 


| 





| 
iI 
—|| 

a — —_ - 3} 
Small parts have a big purpose 
particularly in the Engineering 
Industry. Thus, it is right and 
proper that the demand should 
be for perfection in precision and 
quality. Equally fitting is it that 
Rotherham's name, famous since 
1750, is everywhere accepted as 
sufficient guarantee of these in- 
dispensable attributes. Remem- 
ber for BRASS T, Y, 4-WAY and 
ELBOW PIECES, BRASS TAPS, 
of all kinds, BRASS GREASE 
CUPS, WINKLEY OILERS, etc., 
we can supply standard parts or 
manufacture to your specification. 









ventey 


ROTHERHAM & SONS LTD 
COVENTRY. _Tele.: 28292 
PRECISION MANUFACTURERS SINCE 1750 





oF co 











Enter No. 822 on reply card 





| STEEL FRAME 
_ BUILDINGS 





OF EVERY DESCRIPTION 


Factories, Sheds, Mill Buildings, || 
Foundries, Bungalows, Etc. 


J 
| SPECIALITIES H | 


Pit Headgear, Pumping Stations, | 
wer Stations. i} 

ietenalll 

Bridgework and Riveted Work 


of all descriptions. 


| 
| BROWNLIE and | 
| MURRAY LTD. | 


POSSIL PARK, GLASGOW 
LONDON: 32, QUEEN VICTORIA ST. E.C.4 ! 














Enter No. 823 on reply card 
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INDUSTRIAL 
WIREGLOTHS 
IN ALL METALS 


TWILLED WIRECLOTH 





HOLLANDER CLOTH 





In weft counts from 50 to 2000 mesh 
including our MICRONIC 
Range of Specifications 


wee MEOHES AND 
GAUGES 





FINE WIRECLOTH 












BRITANNIA WORKS 
WARRINGTON - ENGLAND 
P.O. BOX 22 





ESTABLISHED 1/1799 
WARRINGTON 3240! 
GREENINGS, WARRINGTON 

Telex No. 62/95 


From 100 to 400 mesh 


Telephone 
Telegrams: 


NG 9! 
Enter No. 824 on reply card 


MALLEABLE IRON +g: 














HIGHEST QUALITY WITH RAPID 
PRODUCTION ON THE HALLSWORTH € 
AUTOMATIC MOULDING UNITS , ; 


Enquiries to :— 


PLATT 
= MALLEABLE 


= goy 1 CASTINGS LTD. 


CLIVE FOUNDRY, LEAMORE LANE, 
WALSALL, STAFFS 


~<- es ee | 


— 








Enter No. 825 on reply card 
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LAIDLAW DREW 
DUAL ATOMISATION 


A.A.P. 


(AIR ASSISTED PRESSURE JET) 


TWO STAGE COMBUSTION 
Specially designed for 
ar Tubular Flue boilers 


Two stage combustion giving high CO, with smoke number under 2. 
A.A.P. Equipment fitted to Cochran-Kirke . : 
Sinuflo Economic Boiler of 13,000 Ibs. Optimum combustion on any grade of fuel. 
of steam per hour, from and at 212°F. Turn down range of 4 to I. 
Easily derated for low summer loads. 


Precise distribution of fuel between burners on multi-burner 
applications. 


Easily adapted for automatic control. 


The Latest Contribution to Oil hiring. 


Full details from 


LAIDLAW, DREW & CO. LTD.., 



































RIGHT 


Photograph taken through the sight port 
of the combustion chamber of an Economic 







Boiler—approximate fuel output 350 /bs. Sighthill Industrial Estate Edinburgh !1. 

hour—CO 13° —smok 
nstt daaie hires ai 0 Telephone: CRAiglockhart 4422 (5 lines) Telegrams: ERICLEX, EDINBURGH 
LONDON: 63 QUEEN VICTORIA STREET, E.C.4. Telephone: CITY 1155/6 















__ Enter No. 831 on reply card 
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* Have high starting torque 
* Can be stalled without damage to the motor 

* Have infinite speed control characteristics 

% Can be remotely controlled without loss of sensitivity 
% Will work in dusty, damp or corrosive atmospheres 
% Can be instantly & continuously reversed 











MANUFACTURED IN A WIDE RANGE UP TO 10 H.P. BY 





ASHTON ROAD - HAROLD HILL - ESSEX 


INGREBOURNE 43851/5 





* ROMFORD 










Telephone : 


23< tse 


Enter No. 832 on 5 ie card 
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STEEL CASTINGS 


























of all descriptions made in our own foundry 
by CONVERTER & HIGH FREQUENCY 
INDUCTION PROCESSES 











"| SHIP REPAIR WORK | 
GIVEN SPECIAL 
ATTENTION 


|| From $ Ib 
to 


15 cwts. 


Se ee ee ee ee ee oe 


© iy Pa "7 


BARNARD & SONS LTD. 
75 River Road + Barking « Essex 
Telephone: RIPPLEWAY 1188-9 Ly ay Address, Telephone Nos.: 


ic 
zs. Ucteneer” 22575-6 
Enter No. 841 on reply card Enter No. 842 on reply card 























EVERYTHING IN SHEET METAL WORK 


nit: 


V.W.* 
LTD. 
4 O 


FOR FABRICATION and 
GENERAL ENGINEERING 


General Sheet Mctal Work, Metal Pressing 
and Stamping, Duct Work and Ventilating 
Plants, Tanks Cylinders Turning, Milling etc. 
PLATING, Chrome, Nickel, Cadmium etc. 



























































MMI 








A.D. and, A.R.B. 
approved 

















4 Vv. W. CO., LTD. s 




















Radspray Works, High Street, Stratford, London, E.15 Tel: MARyland 676! (6 lines) 











Enter No. 843 on reply card 
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Designed primarily for heavy duty milling 
the machine incorporates a milling sleeve 
which is carried in the ram. Cutters can be 
mounted on this sleeve or on the spindle 
itself. A facing head can be fitted to the flange 
of the milling sleeve. With the aid of the 
attachments many operations including drilling 
and tapping can be carried out at one setting 
of the component. Built in a range of sizes 
with spindle dia. up to Il in. The machine 


illustrated is the type RMB 6 with a 6in. spindle. _ 


“er ABA BE 


Sales and Service for the British Isles 


Light type Right Angle Milling Attochment which is 
bolted to the face of the ram 


Surfacing Slide Attachment which is bolted to the 
flange of the milling sleeve. 


WILLIAM ASQUITH LTD. 
HALIFAX, ENGLAND 
Member of the Asquith Machine Too! Corporation 


DRUMMOND-ASQUITH LIMITED 


KING EDWARD HOUSE, NEW ST., BIRMINGHAM Phone: Midland 3431. Also at LONDON Phone: Trafalgar 7224 & GLASGOW Phone: Central 0922 


Member of the Asquith Machine Tool Corporation 


A4io 
Enter No. 851 on reply card 
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SHEETS 





ANGLES 





Tufnol—the tough, versatile material of to- 
day—is made in sheets, tubes and rods that 
can be machined easily and accurately with 
ordinary engineering tools. It is available in 
numerous brands to suit particular require- 
ments, and has thousands of different uses 
ranging from ships’ bearings to moulded 
railtrack insulators. Supplied to meet appro- eee eee ee 

P eae ELECTRICAL INSULATOR 
priate British Standards and Government ssthlaial’ Rien 
Specifications. Ask one of our Engineers to STORES INDEFINITELY 
come and talk Tufnol with you. 


Available in sheets, tubes, rods, angles and channels and in numerous brands 


STRONG BUT LIGHT 


CHANNELS 





TUFNOL LIMITED: PERRY BARR: BIRMINGHAM 22B8B 
387 


Enter No. 861 on reply card 
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Clamping 
for Safety 


with the ODONI MACHINE BED CLAMP | 


. 


FLEXI SEAT 


75386 


valves 





An entirely new design in Machine Bed 
Clamps, now in use in workshops 
throughout the country, is making the 
machining of small parts easier and safer. 


The Odoni Machine Bed Clamp has these 
features : 
Clamps any thickness from .001 in. to 2} in 
Fully open to fully closed in a few turns 
No spanner, packings, shims or other 
makeshift required. 
Swivels in any direction without adjust- 
ment. 
Over 4 ton pressure can be applied. 


Suitable for Water, 

Oil, Paraffin, Air, etc., 
up to 150 P.S.1. 

Weight approx. 4 that of 
usual type of valve. 





Standard “*‘ FLEXISEAT ”’ 
Valves are supplied for 

Supplied with bolts and heavy washers for pressure , . , 
T-slots. Base fitting tapped jin. Whitworth. -_ up to 300 P.S.1. 3in., din. and Gin. sizes available from stock. 
Finished in grey hammer stove. Obtainable F “ 
through Engineer's Merchants or direct from Tool room drilling on die set ol Is” up to 60ia. ion ak " 


the manufacturers, price £2.17.6 per pair. ‘ 
customers’ requirements in terms of pressure, 
14 day FREE TRIAL temperature and materia! specificution, etc. 


Try a pair of Odoni Machine Bed Clamps in your own 
machine shop Send us a postcard 
today with your name and address— 


1g we will send you a pair of clamps by 
Odor return without any obligation to 
purchase, and at no cost to your- 


selves 








IMustrated literature vu request irom the manufacturers. 


DAVID F. WISEMAN & SONS LTD. 
TPR ~ 66 CASTLEFORD ROAD, BIRMINGIIAM IL. 

Patents applied for in principal countries Precision milling on rotary table Telephone : ViCtoria 4553. 
ODONI EQUIPMENT LIMITED (Dept. 49) 
79-85 SCRUBS LANE, LONDON N.W.10 telephone LADBROKE 2948 
Enter No. 871 on reply card 
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To produce ... this machine 
this braided requires 


of Austenitic Stainless 


1] 2 
5" diameter Steel Wire of any gauge 


each week 





Photo by courtesy of Messrs. B. & F. Carter & Co. Ltd., Bolton, Lancs. 


For the best results... We can cover all your requirements 
and specifications to include . . . 
DTD 189 ‘ DTD 489 ‘ DTD s49 ‘ DTD 571 


and trouble-free operation on these and other DTD 732 - DTD 2002 - BS 2056 * BS 1554 


machines—you are recommended to use our BS 1453 ° W 10 * W 11 * E20 ° AISI 302 
AUSTENITIC STAINLESS STEEL WIRE AISI 304 * AISI 316 « AISI 321 * AISI 347 
which can be drawn to your own Specification or to your own 


or those mentioned alongside. specifications. AID and ARB approved. 


ESE iae elie = The Barracks, Langsett Rd., 


SHEFFIELD 6. 
COMPANY LIMITED Phone: 344241/2 Grams: “Finewyra” Shattiohé 


Enter No. 873 on reply card 
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right angle 
on the 
drive 


E.N.V. Engineers 
will be pleased to 





E.N.V. are specialists in the 
design and manufacture of spiral 
bevel and hypoid gears, drives and assemblies, 


for which they have an exceptionally 
advise on prob- 


well-equipped plant. 


lems associated 
with gears and 








drives, especially 
where bevel gears 





for gears (ev) 





are used. 











E.N.V. ENGINEERING COMPANY LTD, Hythe Road, Willesden, London, N.W.10. Tel: LAD 3622 


Enter No. 881 on reply card 
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A ‘FITTING’ answer to your problems 


thousands of small components designed 








primarily for Tecalemit lubrication systems 
using either brass, copper or nylon 

piping but suitable for a multitude of other 
pipeline uses 





—, large stocks held by your 
local Tecalemit Regional 
Distributor. 


GEO. BOYD & CO. LTD. 


P.O. Box 104 
393-401 Parliamentary Road, Glasgow, C4 
Telephone: Douglas 7070 


J. T. CHADWICK LTD. 


Doncaster Hall 
Montgomery Terrace Road, Sheffield, 6 
Telephone: Sheffield 28702 


A. J. FOSTER LIMITED 


26-30 Trafford Street, Gaythorn 
Manchester 
Telephone: Central 2924 


F. W. HARRIS & CO. LTD. 


Moorland Road, Burslem, Stoke-on-Trent 
Telephone: Stoke-on-Trent 87181 


R. PATTERSON & SONS LTD 


12-14 Ann Street, Belfast 
Telephone: Belfast 2183) 


THOS. PROCTOR & SON LTD. 


Proctor House, Side, Newcastle-on-Tyne, | 
Telephone: Newcastle 27058 


STEPHENS LUBRICATION LTD. 


Snow Hill, Birmingham, 4 
Telephone: Central 484! 


ROBERT STOTESBURY LTD. 


Waterside Buildings, Temple Back 
Bristol, 1. Telephone: Bristol 20071 
and 
388 Newport Road, Cardiff 
Telephone: 4445! (4 lines) 


Main Distributors 


SMITH & GRACE 
(SALES) LTD 


“CLIFTON HOUSE . 83 EUSTON ROAD 
LONDON NW1 . TEL. EUSTON 5541-2-3 


MEMBERS OF THE TECALEMIT INDUSTRIAL DISTRIBUTORS ASSOCIATION 








Enter No. 891 on reply card 
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MAIN-LINE ELECTRIFICATION 


This Reyrolle 25-kV single-phase air-blast circuit- 
breaker has been designed specifically to control 
the incoming supply to electric locomotives 


400 amperes current rating. 

250-MVA breaking capacity at 25 kV. 
Compact and robust construction. 
Simple six-bolt fixing to roof of cab. 
Immediate access to all major working- 
parts to facilitate maintenance. 
Operation from locomotive’s 
compressed-air system. 





Reyrolie 


Enter No. 901 on reply card 


Hebburn - County Durham - England 
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What goes on round here? 
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Here is the heart of a modern suction dredge. This 
powerful diesel driven dredging pump, designed and built 
by Simons-Lobnitz, embodies the use of wear resistant alloy 
steel components readily accessible for rapid maintenance 
and specially chosen for easy resurfacing by welding. It is 
in daily service on the Fraser River, British Columbia, hand- 


ling a large yardage of highly abrasive coarse sand. 

For requirements in harbour maintenance, channel clear- 
ance, canal Cutting or any other dredging problem, get in 
touch with Simons-Lobnitz—the world’s most experienced 
dredge buiis.-s. 


= oo =a = .., 


- =~ 
«S 


( SIMONS ‘-) LOBNITZ) 


es oe os oo 2 = ee oe 





SIMONS-LOBNITZ LTD + RENFREW * SCOTLAND 


CABLE ADDRESS :—SIMLOB, RENFREW 
TELEPHONE :—RENFREW 375! 
LONDON OFFICE :—Dunster House, 37 Mincing Lane, E.C.3 


DREDGE BUILDERS TO THE WORLD 








al 
FR ARE EEE 
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MANCHESTER 
CAR & CYCLE DEPT. 
BAXENDALE & CO. LTD., 
Miller Street, Manchester 4 
Telephone : Blackfriars 8282 


BIRMINGHAM 
BIRMINGHAM TUBE & 
FITTINGS CO. LTD., 
(Solderiess Tube Fittings only), 
48 Holloway Head, Birmingham | 
Telephone : MIDiand 3276 


BRADFORD 
THOMAS WRIGHT 
(BRADFORD) LTD., 
85 Bower Street, Bradford 5 
Telephone : Bradford 28831-2 


BRISTOL 
Cc. E. KIDD & SON LTD., 
15 Rupert Street, Bristol 
Telephone : Bristol 27594 


COVENTRY 
G. E. ADAMS LTD., 
401 Broad Lane, Coventry 
Telephone : Tile Hill 66472 


GLASGOW 
J. & T. LAWRIE LTD.., 
Livingstone Street, Clydebank 
Telephone : Clydebank 2171 


NOTTINGHAM 
DOUGLAS FYFE(ENGINEERS 
MERCHANTS) LTD., 
Canal Street, Nottingham 
Telephone : Nottingham $1374 
RUSHDEN 
COX & WRIGHT (SHOE 
MACHINERY SERVICES)LTD.. 
Wellingborough Road, Rushden 
Telephone : Rushden 3139 


SALFORD 
MODINE PRODUCTIONS 
LTD., 
Dawson Street, Greengate 
Salford 3 
Telephone : DEAnsgate 7011 
SHEFFIELD 
GEO. TUCKER & CO 
(SHEFFIELD) LTD.. 
Shoreham House, Shoreham St., 


sneaial Sheffield 
om PNEUMATICS LTD a 
Neg “me oy SLOUGH 


135/137 West Street, Leeds 1 

Telephone : Leeds 35512 
LEICESTER 

HEADLAND ENGINEERING 

DEVELOPMENTS LTD., 

38 Gartree Street, Leicester 

Telephone : Leicester 27782 


LONDON 


PROCESS PNEUMATICS LTD.. 
19 Chariton Road, 

London, S.E.3. 

Telephone : Greenwich 6575 


BENTON & STONE LIMITED, BIRMINGHAM_ 6. 


G. X. ENGINEERS LTD.., 

Gerrards Cross, Slough 

Telephone : Gerrards Cross 3954 
STOCKPORT 

L. L. PRICE (PIPELINES) LTD.., 

Brascop House, 33 Buxton Road, 

Heaviley, Stockport 

Telephone : Stockport 5202 
STOKE 

COTTON BROS. (LONGTON) 

LTD 
Crown Works, Longton 
Telephone : Longton 33021 


See Advertisement on page 12 
Enter No. 912 on reply card 

















| WALECTRIC . 


VALVE 
ACTUATORS 


*Valectric’ Actuators are avail- 
able for power-operation of all 
sizes of sluice and butterfly 
valves, penstocks, etc. 








@ Automatic or remote control 


@ Sensitive Torque Limiter for 
full protection 


@ ‘Impact cracking’ device 


@ Hand operation in cases of 
power failure 





The photograph shows a series af No. 3 Valectrics 
installed at 1.C.C. Northern Outfall Sewage Works, 
Beckton. (Chief Engineer: J. Rawlinson, C.B.E.) 


@ Readily adapted to! existing 
valves 





Send for 
Publication P.12 (E) 


BaBPTLeeyrys (ETD. 


Head Office and Works : Kearsiey Chambers, Stoke-on-Trent. Tel: 40627 
London Office: Hastings House, Norfolk St., Strand, W.C.2. Tel.: TEMple Bar $705 


Enter No. 913 on reply card 
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Tabular Summary of 
Civil Engineering Contracts 


BRITISH SCHEMES AT HOME AND ABROAD 


This Summary is published annually in December as a Supplement 
to the final issue of THe ENGINEER for the year. 


It consists of tables giving brief particulars of important civil 
engineering schemes on which work was proceeding during the 12 
months prior to publication. It also includes schemes completed 
during the year and new schemes for which contracts were awarded. 
In general, contracts below £50,000 in value are not included, 
unless they form part of a larger scheme. 

The Summary is divided into sections dealing with Airports, 
Coast Protection, Drainage & Sewage Works, Harbours & Docks, 
Hydro-Electric Works, Irrigation, Power Stations, Railways, 
Rivers & Waterways, Roads, Steelworks, Structural & Industrial 
and Water Supply—-in all approximately 80 pages of text. 

Every subscriber to THE ENGINEER receives one free copy of the 
Summary and additional copies are sold at 1/6d each plus postage. 

Full Page Advertisements (10” 7") are offered facing text in 
all sections, subject to the space being available when orders are 
received. COPY DATE OCTOBER 30th. 

From the advertisers’ point of view the Summary offers an 
excellent opportunity of appearing facing text in a publication 
which is highly valued by those concerned with a wide variety of 
civil engineering schemes both at home and abroad. 

For details of advertising or regarding the supply of copies 
please write to : 

The Manager, 
THE ENGINEER, 
28, Essex Street, 
Strand, 
London W.C.2. 




















Enter No. 921 on reply card 








Sept. 30,1960 THE ENGINEER 
Spectty . > 
CHURCHFIELDS 
SPRINGS, 


Pressings, Wirework, 
and Spring Washers 







The advice of our Technical 
Department is at your service. 
Fully approved. D.A.1; A.R.B; 
D.1.Arm; |.E.M.E;1.N.O; 1.F.V; 


CHURCHFIELDS SPRING CO. LTD. 
BANK ST. HALL END, WEST BROMWICH 





Telegrams & Telephones STOnecross 26058 PBX 


Enter No. 922 on reply card 














Yhke Hughes - Johnson Stampings Lt 


Langley Green, Birmingham 


YY 


Light Metal PAGING S Lt 
Oldbury - Bumingham 





Enter No. 923 on reply card 
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THESE THINGS DON’T HAPPEN 












vrou Nos 


THE ROPES - 


These photographs show some typical instances of damage to ropes 
and associated equipment caused by mishandling, wrong fitting or 
neglect. In each case serious damage was caused to the Wire Rope 
and considerable expense was involved in replacement and loss of 


output. 
Clee Goud. Popes a Chance” 


by reading the MARTIN-BLACK series of leaflets which contain 
much useful and interesting information. We will be pleased to 
send your copy/copies on request. 











MARTIN, BLACK & CO. (WIRE ROPES)jLTD., 





SPEEDWELL WORKS, COATBRIDGE, GLASGOW ... cal os = wees eee,~Ss«s Tephone : COATBRIDGE 567 (Priv. Exch.) 
LONDON: “NUMBER TWENTYFIVE,” CURTAIN ROAD, E.C.2. an eae val Telephone : BISHOPSGATE 6667/8/9 
LIVERPOOL: 31 N. JOHN STREET, 2. “ al ee ie Telephone : CENTRAL 0924 (2 lines) 
NOTTINGHAM: 640 WOODBOROUGH ROAD, MAPPERLEY. rae ode ott 7% Telephone : NOTTINGHAM 64397 and 66055/6 
NEWCASTLE-ON-TYNE: 13 SANDHILL, QUAYSIDE. ’ tn ae ws Si Telephone : NEWCASTLE 2-1282 
CARDIFF: THE EXCHANGE, MOUNT STUART SQUARE... ~~ Telephone : CARDIFF 32162 





ALSO: MARTIN BLACK WIRE ROPES (CANADA) LTD., 2082 ALBERT STREET, MONTREAL, 3 AND 285 BERING AVENUE, TORONTO, 16. 






Enter No. 931 on reply card 
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Rigging & 
Straining Screws 


Hooks 











Harris -Walton 


TWO WOODS LANE + QUARRY BANK ~- BRIERLEY HILL ~ STAFFS 


Telepnone: BRIERLEY HILL 7754/-2-3 Telegrams: ‘“‘LIFTWELL, BRIERLEY HILL’ 








Chain Slings 
Load Binders 
Wire Grips 
& Sockets 











Enter No. 941 on reply card 





BRAYHEAD 


Springs, Pressings, Clips, Wire forms of all 
types are just a few of our highest quality 
products. 

Delivery, prices, specifications and designs 
to suit all leading industries. 

Why not take advantage of our advanced 
experience in this specialised field and stay 
in front of your competition? 

Call for our advice on any problem or design, 
which our team of experts can solve and 
produce by efficient methods. 


BRAYHEAD © 
(ascot) LTD. 


KARATEPI WORKS - KENNEL RIDE 
ASCOT- BERKS 


Telephone : Winkfield Row, 427/8 or Ascot 1907/8/9. Telegrams : Brayhead, Ascot 
Enter No. 942 on reply card 
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CLASSIFIED ADVERTISEMENTS 


PUBLIC APPOINTMENTS - 


Lineage Rate. 


SITUATIONS VACANT - 


4/6 per line of approximately 6 words. 


TENDERS - 


Minimum 18/-. 


EDUCATIONAL - 


inch Rate. 


There are reduced rates (i.¢., not on a pro rata basis) for advertisements of j-page (12 column inches) and upwards, e.g., 4-page £29 |0s. 


FOR SALE - MACHINERY, etc., WANTED - AUCTION SALES - SITUATIONS WANTED - SUB-CONTRACTING ~ DESIGN SERVICES - FOR HIRE 


Lineage Rate. 


4/- per line of approximately 6 words. 


Minimum 16/-. 


Inch Rate. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of 4-page (12 column inches) and upwards, e.g., /-page £25 10s 


Run-On and Semi-Displayed Styles. 


54/- per single column inch and pro rata. 
d-pege (54 


48/- per single column inch and pro rata. 
4-page £48. 


BUSINESSES and PREMISES - BUSINESS OPPORTUNITIES 
PATENTS - MISCELLANEOUS - AGENCIES - DIRECTORS - PARTNERSHIPS 


12 lines to | inch. 
Full page £100. 


12 lines to | inch. 
Full page £90. 


Both these styles are available for single column width advertisements of any depth up to 12 inches. 


Displayed and Illustrated Styles. The minimum size for a Displayed advertisement is 3 inches single column, for an illustrated advertisement it is a j-page (12 column inches). 
Thereafter the sizes for both progress in steps 3 inches deep across |, 2, 3 or 4 columns. 


Copy Dates. 


Tuesday for publication on Friday of the same week. 


Use of Box Number. 


2/- which includes forwarding of replies. 
If proofs are wanted, copy is required on Thursday for publication on Friday of the following week. 


Advertisements for publication should be addressed to:—Classified Advertisement Dept., “THE ENGINEER,” 28 Essex Street, Strand, London, W.C.2 
Urgent advertisements may be telephoned to CENtral 6565. 





PUBLIC APPOINTMENTS 


MIDDLESEX COUNTY COUNCIL 
EDUCATION COMMITTEE 


ENFIELD TECHNICAL COLLEGE 
QUEENSWAY ENFIELD, MIDDX. 


DEPARTMENT OF CIVIL AND 
MECHANICAL ENGINEERING 


Principal : R. McCRAE, B.Sc.(Eng.), M.I.Mech.E 


SENIOR LECTURER IN MECHANICAL 
ENGINEERING 


Required for ist January, 1961 SENIOR 
LECTURER IN MECHANICAL ENGINEERING 
to teach Mechanics of Fluids to B.Sc. (Engineering) 
Degree standard and to take charge of the subject in 
the Department 

Candidates must be University Graduates in 
Engineering, be Corporate Members of The Institu- 
tion of Mechanical Engineers or The Institution of 
Civil Engineers and have had teaching and industrial 
experience. 

Salary within the range : £1588 to £1801 per annum 

Application forms (foolscap s.a.e.) from the 
Principal, to whom completed forms should be 
returned within 14 days of the appearance of this 


advertisement. 
Cc. E. GURR, M.Sc., Ph.D 
£6068 Chief Education Officer 





ROYAL MILITARY COLLEGE 
OF SCIENCE 


SHRIVENHAM, BERKS 


SENIOR LECTURERS OR LECTURERS 
ELECTRICAL ENGINEERING 


SENIOR LECTURERS or 
(ELECTRICAL ENGINEERING) required by 
Royal Military College of Science, Shrivenham, 
Berks. Teaching is at University level and involves 
lecturing and laboratory work for London External 

(Engineering). Extensive, well-equipped, 
laboratories. Research encouraged. Qualifica- 
tions: Ist or 2nd class Honours degree and a 
thorough grounding in electrical engineering, 
experience in electrical power and machines, and/or 
electrical theory and measurements. Salary : Senior 
Lecturer £1250 to £1540; Lecturer £690 to £1144 
Starting pay may be above minimum ; credit for 
post-graduate experience and National Service 
Superannuable with good prospects of permanency 
Accommodation for single men, houses for married 
men. Further particulars and forms from Ministry 
of Labour, Technical and Scientific Register (K), 
26, King Street, London, S.W.1, quoting D.627/OA. 

E6079 


LECTURERS 





STAFFORDSHIRE COUNTY 
COUNCIL EDUCATION 
COMMITTEE 


STAFFORD COLLEGE OF TECHNOLOGY 


R. S. PARADISE, B.Sc.(Eng.) Hons., 
M.1.Mech.E., A.M.1.Mar.E. 


APPOINTMENTS 


Principal 


Due to the rapid expansion of full-time education 
facilities at the above College, the following posts 
are available from Ist January, 1961. 

1. SENIOR LECTURESHIP in ELECTRICAL 
ENGINEERING with a bias towards Electronics 

2. LECTURESHIP in MATHEMATICS for 
Mechanical Engineering Courses 

3. LECTURESHIPS in PRODUCTION ENGIN- 
EERING (two vacancies) 

For Posts One and Two applicants should be 
University graduates and for Posts Three good 
industrial and some teaching experience is desirable 

Salary in accordance with Burnham Technical 
Scales, viz 

Senior Lecturer : £1550 by £50 to £1750. 

Lecturer : £1370 by £35 to £1550 

Forms of application, returnable by 15th October, 
1960, and further particulars of the a ae 
may be obtained from the Director of. ducation 


(Staffing), Education Office, Earl Street, Stafford, 
on receipt of a stamped addressed foolscap envelope. 
Candidates should state for which post forms are 
required. E6055 


PUBLIC APPOINTMENTS 
RHODESIA RAILWAYS 


VACANCIES FOR SIGNALS AND 
COMMUNICATIONS ENGINEERS 








Vacancies exist on the Permanent Staff for 
SIGNALS and COMMUNICATIONS ENGI- 
NEERS for service in the Chief Engineer's Depart- 
ment of the Rhodesia Railways. 

Preference will be given to applicants who have had 
previous experience in the design, installation and 
maintenance of modern colour light signalling and/or 
telecommunication systems with a Railway Adminis- 
tration or with a firm of equipment manufacturers. 

Applicants should hold a degree in Electrical 
Engineering at a recognised University or be 
Corporate Members of t Institution of Electrical 
Engineers. Graduate Members of the Institution will 
also be considered. Successful candidates will be 
expected to become Corporate Members of the 
Institution of Railway Signal Engineers in due 
course. 

The salary scale for Assistant Engineers is £1000 
to £1800 per annum, plus a Cost of Living Allowance, 
at present calculated on 12 per cent of the basic 
salary, subject to a maximum of £13 5s. per month. 
The commencing salary will depend upon previous 
experience of applicants. The annual increments in 
the above scale are as follows : 

£1000 by £100 to £1200 
£1200 by £50 to £1500 
£1500 by £100 to £1800 

Further advancement to the grade of District 
Signals and Communications Engineer on the salary 
scale £1800 by £100 to £2100 is possible as and when 
vacancies occur. Promotion to these posts is by 
selection. 

Membership of the Contributory Pension Fund 


and Medical Fund is obligatory and the usual 
Railway privi in res of travelling con- 
cessions, leave, &c. will apply. 


Income Tax in the Federation is not unreasonable 
and at the present time a married man with one 
child earning £1100 per annum would not be liable 

Housing is provided at a moderate rental for 
married Engineers ; the rental payable is £7 10s. per 
month for Officers in receipt of a salary under 
£1700 per annum, and £10 per month for Officers 
in receipt of higher salaries. 

Full particulars with regard to age, training, 
qualifications and experience should be submitted, 
together with copies of recent testimonials to 

The London Agent, 
Rhodesia Railways, 
241, Salisbury House, 
London Wall, London, E.C.2. 
from whom full details regarding conditions of service 
may be obtained. E5995 





EAST AFRICAN RAILWAYS AND 
HARBOURS ADMINISTRATION 


ASSISTANT MECHANICAL ENGINEER 


Pensionable appointment. Salary £1170 to £1755 
(at present under revision). Free passages. Free 
furnished quarters for first tour ; thereafter furniture 
rental is payable. 

Candidates preferably 25-45 years must have 
passed or be exempt from Parts I and II of the 
examination of the Institution of Mechanical 
Engineers and have served an apprenticeship with a 
British railway or a firm of locomotive or diesel 
engine builders, followed by at least 4 years practical 
experience in the Mechanical Department of such an 
undertaking. 

Candidates may also be considered for contract 
appointment on special terms with gratuity. 

Write Director of Recruitment, Colonial Office, 
London, S.W.1, giving full names, age, qualifications 
and experience, quoting BCD 173/06/D4. E6064 


WEAR AND TEES RIVER BOARD 


SENIOR ASSISTANT ENGINEER 
A.P.T. GRADE IV (£1065 to £1220 p.a.) 





plications are invited for the above vacancy 
from qualified Engineers. The commencing salary 
will be fixed in accordance with experience and 
qualifications The successful candidate will be 
required to provide and maintain a car not exceeding 
10 hp. (1199 cc.) with N.J.C. Essential Users’ 
Allowances. Assistance in the purchase will be given 
if required. The appointment is pensionable and will 
be subject to the Local Government Superannuation 
Act, 1953, and to medica! examination. Application 
forms are obtainable from the Chief Engineer, Mr. C. 
Clay, B.Sc., A.M.LC.E., at this address and should be 
rewurned to him not later than 15th October, 1960 


J. E. LAVEN, 
“ Greencroft East,” Clerk & Chief Financial 
158, Coniscliffe Road, Officer. 
Darlington. £6042 


PUBLIC APPOINTMENTS 


CENTRAL MIDDLESEX GROUP 
HOSPITAL MANAGEMENT 
COMMITTEE 


CENTRAL MIDDLESEX HOSPITAL, 
ACTON LANE, LONDON, N.W.10. 


SUPERINTENDENT ENGINEER 


SUPERINTENDENT ENGINEER to be respon 
sible for Operation, Maintenance, and Co-ordination 
of Mechanical and Electrical Engineering Services 
within above Group Applicants should have 
completed apprenticeship in Mechanical Engineering 
and acquired thorough practical knowledge of 
principles and efficient operation of Steam Boiler 
Plants and Ancillary equipment, both Flectrical and 
Mechanical used in large Hospitals. Qualifications 
should be one of the following, or approved equiva 
lent 

First Class Certificate of Competency in Marine 
Engineering or Equivalent Naval Certificate. City 
and Guilds full Technological Certificate in Plant 
Engineering (First Class) from 1957 

Extra First Class Certificate of Competency in 
Marine Engineering 

Higher National Certificate/Diploma in Mechanical 
Engineering, with Heat, and Heat Engines, and 
Electrical Apparatus 

Diploma in Mechanical Engineering of a Technical 
College recognised for the award of the H.N.¢ 

Salary scale £1070 by £30 (2) by £35 (3) to £1235 
p.a. plus £50 London Weighting 

Residential accommodation not available, success 
ful candidate required to reside within reasonable 
distance of his employment 

Applications, stating age, full details of qualifica 
tions and experience, names of three referees (One 
technical) by 7th October, 1960 to Group Secretary, 
from whom further particulars may be obtained 

E6070 





WAR DEPARTMENT 


R.E.M.E. LONDON #H.@., 
COMMAND H.@. AND WORKSHOPS 


ASSISTANT MECHANICAL 
ENGINEERING OFFICERS 


War Department requires ASSISTANT MECH- 
ANICAL ENGINEERING OFPICERS in R.E.M.E 
London H.Q., Command H.Q. and Workshops 
Locations in U.K. Duties include workshop plan- 
ning, organisation and management; work study 
investigations and applications ; M.T. repair and 
maintenance ; process and production planning 
and time costing. Engineering apprenticeship with 
subsequent experience on any of the above. Cor- 
porate membership of the Institution of Mechanical 
Engineers or equivalent. £780 (age 25) to £1220 
Provincial, £830 (age 25) to £1300 London. Excel- 
lent career prospects Forms from Ministry of 
Labour, Technical and Scientific Register (K), 
26, King Street, London, 8.W.1. Quoting C.732/OA 
Closing date 31 October, 1960. £6063 





CENTRAL ELECTRICITY 
GENERATING BOARD 


NORTH EASTERN AND YORKSHIRE 
REGION 


THIRD ASSISTANT ENGINEER 


Applicants are invited for the position of THIRD 
ASSISTANT ENGINEER in the Efficiency and 
Testing Section of the Generation Operation Depart- 
ment, Yorkshire Divisional Headquarters, Leeds 

Applicants should be educated to at least Higher 
National Certificate standard in Mechanical Engineer - 
ing and should have had experience of operation of 
modern power stations 

The successful applicant will be responsible for 
carrying out tests, investigations and efficiency 
studies on power station plant throughout the 
Division. He will be based at Skelton Grange Power 
Station but will be expected to travel in connection 
with his duties 

The salary for the appointment will be in accord- 
ance with the National Joint Board Agreement Grade 
6 BX, Schedule B, £1285 to £1610 per annum 

Forms of application may be obtained from the 
Assistant Regional Secretary (Personnel) Central 
Electricity Generating Board, North Eastern and 
Yorkshire Region, 1, Whitehall Road, Leeds, 1, 
to whom they should be returned to arrive not later 
than the 31st October, 1960. £6067 


PUBLIC APPOINTMENTS 


AIR MINISTRY 


ASSISTANT MECHANICAL AND 
ELECTRICAL ENGINEERS 


Air Ministry require ASSISTANT MECHAN 
ICAL AND ELECTRICAL ENGINEERS for 
design, construction and maintenance of installations 
on airfields, radar stations, missile bases, workshops 
and maintenance units for R.A.F. at home and 
overseas as well as certain Civil Airports. Salary 
£805 at 25 to £1095 at 34 or over, thereafter rising to 
maximum £1260 with increase for London and slight 
decrease for country districts Appoinuments non 
pensionable but long term Promotion prospects 
5-day week with 4 weeks 2 days leave a year initially 
Special allowance in addition to salary during over 
seas service Qualifications and experience 
(i) (a) University degree or equivalent diploma in 


electrical and/or mechanical engineering 
with at least 2 years apprenticeship ; or 

(b) Graduate or corporare member of LE.B. with 
at least 3 years apprenuceship ; or 

(c) Graduate of corporate member of I.Mech.t 


appreciable electrical enginecring experience 
with at least 3 years apprenticeship ; and 


(ii) Have been employed for minimum of 2 years with 
well established engineering concern and gained 
wide experience in both electrical and mechanical 


engineering practice 
Applicants mum be natural born British subjects 
between ages of 25 and 45. Forms from Ministry of 


Labour echnical and Scientific Register (K), 
26 King Street, London, $.W.1, quoting D 158/OA 
£5671 


WAR DEPARTMENT 


R.E.M.E. RADAR AND 
TELECOMMUNICATIONS BRANCHES 


ASSISTANT ELECTRICAL 
ENGINEERING OFFICERS 


War Department requires ASSISTANT ELEC 
TRICAL ENGINEERING OFFICERS in R.E.M.E 
Radar and Telecommunications Branches at Mal- 
vern, Worcs. and Christchurch, Hants., j in 
Command Workshops at Kinnegar, N. ftretond 
Duties include liaison between agencies and R.E M.E 


radar equipment 
preparation of 


on maintenance and repair of 
during design and development 


technical handbooks on communications basic 
techniques and equipment supervision of group 
dealing with maintenance and repair of telecom 
munications equipment Experience and qualifi 


cations Recognised engineering apprenticeship 
with subsequent experience on any of above duties, 
but with emphasis on repair and maintenance of 
radar or telecommunications equipment. Corpor 
ate membership of LE.E. or equivalent. Salary 

£780 (age 25) to £1220 Provincial. £830 (age 25) to 
£1300 London. Excellent career prospects. Forms 
from Ministry of Labour, Technical and Scientific 





Register (K), 26, King Street, London, 5.W.!, 
quoting D618/OA. Closing date 31 October, 1960 
£6062 
ADMIRALTY 


ROYAL NAVAL SCIENTIFIC SERVICE 


SENIOR SCIENTIFIC OFFICERS AND 
SCIENTIFIC OFFICERS 


Royal Naval Scientific Service require SENTOR 
SCIENTIFIC OFFICERS AND SCIENTIFIC 
OFFICERS in establishments in following locations: 
London Area, Haslemere, Baldock, Poole, 
Cheltenham, Portland, Portsmouth 

Applications invited from graduates and post- 
graduate research workers with the following 
interests : 

PHYSICS (classical, mathematical and electronic) ; 
ELECTRICAL ENGINEERING (electronic, tele- 
communications and radio); MATHEMATICS 
(pure and applied) ;: HY DRODYNAMICS, MECH- 


ANICAL ENGINEERING may aed servo- 
mechanisms, gyroscopes and welding development) ; 
CHEMISTRY (ceramics with solid state propertics), 


Candidates must normally be natural boro British 
subjects of natural born British parents, with First 
or Second Class Honours Degrees or equivalent 
qualifications. §$.S.0s must have had three years’ 
post-graduate experience and be not less than 26 
years of a Salaries (men) 8.8.0. £1330 to £1640; 
$.0. £7 to £1205 (London), somewhat lower in 

ovineces. Appointments unestablished (with 

S.S.U. benefits), but opportunities may occur for 
those between ages of 21 and 32 to compete for 
established posts. Forms from Ministry of Labour, 
Technica! and Scientific Register (K), 26 King Street, 
London, $.W.1, quoting Order No. eee 





Classified Advts. continued on page %6 











PUBLIC APPOINTMENTS 


LEICESTER NO.1 HOSPITAL 
MANAGEMENT COMMITTEE 


THE LEICESTER ROYAL INFIRMARY 
(506 BEDS) 


a ications - invited for the post of SENIOR 
ENGINEER to be responsible to the Superintendent 
Engineer for the satisfactory operation and main- 
tenance of the mechanical and electrical services at 
The Leicester Royal Infirmary (506 beds). Candidates 
should have completed an apprenticeship in mech- 
anical engineering, or otherwise have acquired a 
thorough practical enginecring training as distinct 
from a purely craft training. 

Preference will be given to candidates having 
either a Ministry of Transport and Civil Aviation 
First Class Certificate of competency in Marine 
Engineering, or a Certificate of Service as First Class 
mm ineer, or a City and Guilds Technical certificate 

lant Engineering (First Class), and have had 
revious experience in a supervisory position of 
previous or cenilar mechanical and electrical services ; 
and have a sound knowledge of the principles and 
practice of the efficient operation and maintenance of 
steam boilers, ines and other plant. 

The salary will be on the scale of £715 ~~ | by 

annual increments to £855 per annum, abat 


£30 if without the requisite qualifications. The 
person appointed may be required with other 
art in an “On Call” rota. A 


engineers to take 
house is available if required. 

Applications stating age, qualifications and experi- 
ence and naming three referees to : Group Secretary, 
Leicester No. | Hospital M ce 
The Leicester Royal Infirmary, within fourteen days 
of the appearance of this advertisement. E6083 








CENTRAL ELECTRICITY 
GENERATING BOARD 


MIDLANDS PROJECT GROUP 


THIRD ASSISTANT ENGINEER 
(MECHANICAL) 


Applications are invited for the following appoint- 
ment in the Midiands Project Group at Bournville 

THIRD ASSISTANT ENGINEER (MECH- 
ANICAL) Vacancy No. MPG.69/60 

Salary Grade Scale 13, (£1285 to £1610 per 
annum). Applicants should hold a higher National 
Certificate in Mechanical Engineering or equivalent 
qualification and should have experience in the design, 
manufacture and installation of modern power station 
mechanical plant. 

Duties will involve the preparation of specifications, 
examination of Tenders, and general contract develop- 
ment work and correspondence. 

Applications should be made on standard form 
AE6, available from the Administrative Officer, 
Midlands Project Group, P.O. Box 314, Birmingham, 
30, and should be returned to him not later than 10th 
October, 1960. 

Envetopes should be marked “ Confidential” 
quoting Staff Vacancy Notice Number —_ SS 

6 








TENDERS 











COUNTY BOROUGH OF 
BRIGHTON 





WATER DEPARTMENT 





PATCHAM PUMPING STATION— 
CONTRACT NO. 8— 
SUPPLY OF SLUICE VALVES & 
AIR VALVES 


¢ 


FIXED PRICE Tenens are invited for the 
SUPPLY and DE Navas of the following 
FLANGED SLUICE V 
4 No. 18in. diameter, 4 No. 15in. diameter, 6 No. 
12in. diameter, 9 No. 8in. diameter and 4 No. AIR 
VALVES. 

Cenditions of Contract, Schedule and Tender 

ts can be obtained from Chief Engineer, 
12, Bond Street, Brighton upon deposit of £2 2s. 
which will be refi on receipt of a bona fide 
Tender and return of all documents supplied. 

Tenders enclosed in plain sealed envelopes not 
bearing any name or mark indicating the sender and 
endorsed “* Ti 





ender— Valves " to be delivered 
to me before Ist November, a 
W. 0. DODD, 
Town Kall, Town 
ton, 1. 
ber, 1960. E6000 





INDIA STORE DEPARTMENT 


TENDER REF. NO. 16070/60/BMB/ HAL 


The Dinas & baggy, Mae India Store Department 
Government Avenue, Acton, 
London, W.3, a ENDED for the SUPPLY of: 

TENDER REF. No. 16070/60/BMB/HAL 
MEASURING TOOLS & GAUGES, viz. : Steel 

Rules, Depth & ight Ga Vernier Calipers, 

Micrometers, Dial Test I tors, Bevel Pro- 
Bore & Cylinder Gauges—Various 
ifications 

+ may be be 


tract 


Tender forms with ‘Schedule and S 
which are ret ee th October, 1 
obtained 


of 10s. { 
Branch) on payment of foe of 10, not refundable 
"LEAS quote the cbove celsence nemsber. 
E6048 


TENDERS 
MINISTRY OF TRANSPORT 


LONDON EDINBURGH- THURSO 
TRUNK ROAD A.i 


CECIL ROAD FLYOVER— 
BARNET BY-PASS 


TENDERS are invited for the CONSTRUCTION 
of the CECIL ROAD FLYOVER over the Barnet 
By ss in the Urban District of Potters Bar, 

iddlese x 


The work includes the Construction of a Five- 
span Bridge in Reinforced Concrete with the centre 
a of precast prestressed beams and in situ deck 

b, the approach embankments and the lengthen- 
ing in reinforced concrete of an existing brick 
culvert, together with road construction, drainage 
and ancillary works 

Contract documents may be obtained from the 
Consulting Engineers, Leslie Turner and Partners, 
6, Grove Road, Sutton, Surrey, on payment of a 
deposit of £10 by cheque, made payable to the 
Minister of Transport. The deposit will be returned 
if a bona fide Tender is submitted and not subse- 
quently withdrawn 

Tenders should be sent in a plain, sealed registered 
envelope, marked “ Tender for Cecil Road Flyover 
addressed to the Assistant Secretary, Highways 
Management and Services Division, Ministry of 
Transport, 21-37, Hereford Road, London, W.2, to 
arrive not later than 4 p.m. on Tuesday, 8th Novem- 
ber, 1960 

The Minister does noi bind himself to accept the 
lowest or any Tender. 

G. G. D. HILL, 


An Assistant Secretary 





E6078 
MINISTRY OF TRANSPORT 


SEVERN BRIDGE—CONTRACT NO. ! 





The Minister of Transport invites TENDERS 
for the CONSTRUCTION of the SUBSTRUCTURE 
of the MAIN BRIDGE in the above Project. This 
work will include : 

Piers to Main Towers and their Foundations 
Anchorages to Main Cables 

Foundations and Piers for Aust Viaduct 
Access Road at Aust 

Breakwater at Beachley 

Copies of the contract documents may be obtained 
from the Consulting Engineers, Messrs. Mott, Hay 
and Anderson, 9, Iddesleigh House, Caxton Street, 
Westminster, London, S.W.1, on payment of a 
deposit of £50 by cheque, made payable to the 
Minister of Transport. The deposit will be returned 
if a bona fide Tender is submitted and not subse- 
quently withdrawn. 

Tenders should be. sent in a sealed, registered 
envelope, endorsed “Tender for Severn Bridge,” 
but not bearing any name or marking indicating 
the sender, addressed to the Assistant Secretary, 
Highways Management and Services Division, 
Ministry of Transport, 21-37, Hereford Road, 
London, W.2, to arrive not later than 4.0 p.m. on 
Tuesday, 20th December, 1960. 

The Minister does not bind himself to accept the 
lowest or any Tender. 

G. G. D. HILL, 


E6060 An Assistant Secretary 





CITY OF BIRMINGHAM 
WATER DEPARTMENT 


CONTRACT NO. 269 


LAYING OF 24 INCH MAIN 


TENDERS are invited for the LAYING and 
JOINTING of approximately 4450 yards of 24 inch 
diameter concrete-lined STEEL MAIN along Bells 
Lane, Druids Lane, Maypole Lane and High Street, 
in Birmingham and Solihull, with the construction 
of valve chambers, washouts and other ancillary 
works 

General Conditions of Contract, Specification, 
Drawings, Bill of Quantities and Form of Tender 
may be obtained from the undersigned upon pay- 
ment of a deposit of Five Pounds, which will be 
refunded on the return of a bona fide Tender 

Completed Tenders in sealed envelopes endorsed 
“ CONTRACT No. 269" must be delivered to the 
undersigned not later than 10 a.m. on Friday, 
2ist October 

The Corporation does not bind itself to accept the 


lowest or any Tender 
A. E. FORDHAM, 
General Manager and Secretary 
City of Birmingham Water Department, 
Council House, Edmund Street, 
Birmingham, 3. P.O. Box 49 


WELSH COLLEGE OF ADVANCED 
TECHNOLOGY 
CATHAYS PARK, CARDIFF 


E6074 








SUPPLY OF SPARK EROSION 
EQUIPMENT FOR ADVANCED 
MACHINE TOOL LABORATORY 





FIXED PRICE TENDERS are invited for the 
SUPPLY of SPARK EROSION EQUIPMENT 
comprising electric generating circuit, Servo drive 
electro head through D.C. motor, dielectric fluid 
system, storage tank and pump. The electrical 
equipment should be suitable for 400/440 volts, 
3 phase, $0 cycles, A.C. supply. 

Tenders will not be considered unless enclosed in 
the envelope provided, endorsed “ Welsh College of 
Advanced Technology Laboratory Equipment,” 
addressed to the Undersigned at the City Hall, 
Cardiff, and sent by Registered Post, so as to be 
received not later than 17th October, 1960. 

The envelope must not bear the name of, or any 
mark indicating the identity of the tenderer. 

The Governors do not bind themselves to accept 
as lowest or any Tender. 

urther details and form of Tender are available 


‘pptcaton' "OBERT } 3 PRESSWOOD, 


Cardi Governing 606s 


Sept. 30, 


TENDERS 


COUNTY BOROUGH OF 
BRIGHTON 


WATER DEPARTMENT 


PATCHAM PUMPING STATION— 
CONTRACT NO. 7— 
SUPPLY OF SPUN IRON PIPES & 
SPECIAL CASTINGS 


FIXED PRICE TENDERS are invited for the 
SUPPLY and DELIVERY of approximately 
400 linear yards of 24in. diameter, 450 linear yards 
1Sin. diameter, 300 linear yards 12in. diameter 
FLEXIBLE JOINTED SPUN IRON PIPES 
together with approximately 70 tons of special 
castings 8in. diameter to 24in. diameter 

Conditions of Contract, Schedule and Tender 
Documents can be obtained from the Chief Engineer, 
12, Bond Street, Brighton upon deposit of £2 2s 
which will be refunded on receipt of a bona fide 
Tender and return of all documents supplied 

Tenders enclosed in plain sealed envelopes not 
bearing any name or mark indicating the sender and 
endorsed ** Tender—-Patcham Pipes ” to be delivered 
to me before Ist November, 1! 

W. O. DODD, 


Town Hall, Town Clerk 
Brighton, 1. 
September, 1960 E6001 








EDUCATIONAL 











A.M.1L.MECH.E., B.SC., City and Guilds, &c. 
Guarantee Postal Courses for all Exams. and Tech- 
nical Divisions from Elementary to Degree standard 

Aut ion Techniques. Approximately 
95 per ‘cent. successes. 148- “page, prospectus, free 
on request.—B.I.E.T. (Dept. 22), 29, Wright's Lane, 
London, W.8. Ell4e 














| SITUATIONS VACANT 





APPLICANTS ARE ADVISED TO SEND 
COPIES NOT ORIGINALS OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED. 


A SENIOR DRAUGHTSMAN is required for the 
Works Engineer's Department. Experienced in 
Structural and Conveyor Steelwork. All Services 
Age 27-35 years.—Please apply, giving full details of 
previous experience to the Personnel and Welfare 
Manager, Morris Motors Limited, Cowley, Oxford. 
7A 


ASSISTANT MACHINE SHOP FOREMEN. 
(Maximum age 40 years). Required by Mechanical 
Engineers in the Manchester area Apprenticeship 
and sound technical education in Workshop Practice 
essential. Applicants must be capable o ensuring 
accurate set-ups, economic production times, and 
accuracy of product. Previous experience on small 
batch production on a wide range of Machine Tools 
is necessary The position is pensionable and 
carries good prospects of promotion. State ex- 
perience on typs of machine tools, previous jobs_ in 
ehronological order, and salary required. Apply 
BOX No. E6029, “ The Engineer.” 


ASSISTANT MACHINE SHOP SUPER- 
INTENDENT (maximum age 45 years). Required 
by Machinery Manufacturers and General Engineers 
with large production Machine Shops in the 
Manchester area. Applicants should have the follow- 
ing experience: Apprenticeship with a reputable 
engineering firm. Sound technical education in 
Workshop Practice. At least 3 years experience as 
Foreman in Modern Machine Shop. Knowledge of 
gear manufacture is essential. Experience of Rate- 
fixing, Time Study, and Budget Control advantageous. 
State experience in chronological order and salary 
required. The position is permanent, pensionable, 
and carries good prospects of promotion. —Apply 
X No. E6030, “ The Engineer.” 


ASSISTANT TO THE DEVELOPMENT 
MANAGER 
Applications are invited for the above post. 
The person appointed will be aged between 
23 and 30 and will be a University Graduate 
in Engineering who has already had a few years’ 
experience in Industry. He will be expected 
to assist the Development Manager in the 
running of the Research and Development 
Department of the Roadstone Group, dealing 
with materials for the Civil Engineering Industry 
and the desi and installation of plant to 
manufacture materials. 
The post offers a wide interest to a man with 
engineering know coupled with 
considerable initiative and offers ¢ lent career 


sreapeete. a =“ 
ritten application containing full details 
should be made to the Development Manager, 


Tarmac Roadstone Limited, [Ettingshall, 
Wolverhampton. 

E6085 « 

% 





ASSISTANT RESIDENT ENGINEER 
required for long-term Coke Oven and Bi-Product 


contract in Yorkshire. Age 25/30 years. Graduate 
Civil Engineer or A.M.LC.E. preferred. Must be 
interested in the construction of complete industrial 
— including structural steelwork, pipework, 

avy vessels and refractory brickwork. Should be 


prepared to travel at the end of the present contract. 
This is Foe map staff fa ge = with pension 


eee an rries good prospects. B.- will be in 
with qualifications experience.— 
as ree in confidence 
t, Simon-Carves Ltd., 

th, Stockport, E6056 a 
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SITUATIONS VACANT 


CONSULTING ENGINEERS in Westminster 
require Engineer to take charge oe investigations 
and soil mechanics labora’ The post offers 
easton scope for a well quali y* + man.— 

ull details to BOX No. E5958, “ The Engineer.” Aa 


DURHAM CHEMICALS LTD., BIRTLEY, 
CO. DURHAM require an ENGINEER to take 
charge, under the Chief Engineer, of all maintenance 
activities im the Organisation. We visualise a man 
aged about 30 with H.N.C. as a minimum qualifica- 
tion, who subsequent to the traditional period of 
general engineering, workshop and drawing office 
training will have Fad several years experience in a 
supervisory capacity in the maintenance of a pro- 
cessing plant operating 7 days per week Experience 
of boiler plant operation, distribuiion of services and 
planned maintenance are highly desirable. Initial 
salary will be commensurate with training and 
experience. Bonus Scheme, also Non-Contributory 
Death and Pension Scheme in operation.—Applica- 
tions giving full details &c. should be addressed to the 
Personnel Manager E6057 a 


ENGINEER for Inspection of Cranes and Lifting 
Plant required. Must have drawing office experience 
of design of Cranes also National Certificate in 
Mechanical Engineering. Areas Essex and Liverpool 
Starting salary £800 rising to £1100—other benefits 

permanent..__Write Box No. E 858 LPE 
House, 399/401 Strand, London, W.C.2 


Romano 
E6071 a 


ENGINEER SURVEYOR. A leading Insurance 
Company has vacancies in the Oxford, South Bucks., 


and East Berks., areas for Engineer Surveyors for the 
inspection of Boiler and Pressure Plant. Applicants, 
not over 38 years, must have Ist Class M.O.T. 


Certificate with Steam Endorsement or equivalent 


qualifications. Salary according to E.S.A. Scale 
Starting at £800 p.a. Non-contributory pension and 
other benefits.—Apply Eng. Dept.. GENERAL 
ACCIDENT ASSCE. CORP., LTD., 99 Aldwych, 
w.c.2 E6080 a 


ENGINEERING SUPERINTENDENT having 
requisite qualifications for corporate membership of 
one of the three senior institutions and preferably 
a degree, required for operation and maintenance of 
and 


mechanical and electrical generating plant 
installations, including diesel engines, deep well 
pumps, lighting, lifts and telecommunications, 
mainly in the City of London but also at a few 
premises in the Provinces. Age 45-50 Salary 
£2500 p.a. rising £50 annually to £3000. Good 
non-contributory pension.—Requests for application 
form to be made in writing to BOX No. E6052, 
* The Engineer.” A 


ENGINEERS wanted for inspection and reporting 
on lifting tackle. Essential to have served Engineering 
apprenuceship Drawing office experience desirable. 
National Certificate of Mechanical Engineering an 


advantage. Must have knowledge of manufacture 
and maintenance of lifting tackle. South Essex area. 
Starting salary £800 with annual increments. 
Reasonable travelling expenses allowed.—-Write 
Box E 864 LPE Romano House, 399/401, Strand, 
London, W.C.2 E6076 a 


ENGINEERS—The Atomic Energy Division of the 
G.E.C. invites applications from Engineering 
Graduates, less than 30 years of age, interested in the 
basic design and analysis of complex steel structures, 
stress analysis of shells, evaluation of temperature 
Stress distributions, creep and pipework calculations. 
Previous experience of some aspects of this work is 
desirable though not essential and it is envisaged that 
successful candidates would have an honours degree 
in mechanical or civil engineering. Applications are 
also invited from young Engineers possessing a 
degree or H.N.C. with an interest in structural test 
work. The work includes the design of test rigs, 
ordering of equipment, liaison with manufacturers 
and works, and programming and supervision of 
tests. Previous experience of this type of work is 
desirable though not essential—Write Personnel 
Manager (DWB/26), The General Electric Company 
Limited, Erith, Kent. E6088 a 


ESTIMATING AND PLANNING ENGINEER 
experience of fabricated and machined structures 
and vessels essential—Applications in writing to 
BOX No. E3002, “ The Engineer.” A 


FAR EAST. HEAD of IMPORT/ENGINEERING 
DEPARTMENT required for Far Eastern Branch of 
well-known British Agency House with world-wide 
interests. The department is principally engaged in 
importing engineering products. Applicants should 
have good experience of the sales side of engineering. 
The ideal age range is 26-30. Graduate or Associate 
Members of one of the Professional Institutions 
preferred, although H.N.C. holders would be con- 
sidered. Terms of service include furnished accom- 
modation at normal rent, frequent U.K. leave and 
free passages, local leave allowances, free .medical 
attention, contributory Retirement Schemes and 
outfit allowance. For married staff there is a generous 
school fees grants scheme. Remuneration will be 
discussed at interview.—BOX No. E6049, “ The 


Engineer.” A 
MECHANICAL ENGINEER required to take 
charge of expanding department at 
GOODMANS INDUSTRIES, LIMITED, 
AXIOM WORKS, LANCELOT ROAD, 
WEMBLEY, MIDDLESEX. 


Age 30-38. Minimum qualifications H.N.C. Mech. 
Eng., with experience in Press tool design ond 
assembly of light electr h 





Should have served some three years in a similar 
capacity and, preferably, have had _ elec.-mech. 
apprenticeship supplemented by University or 
sandwich courses. A good appreciation of Work 
Study and some knowledge of electrical theory and 
practice to about O.N.C. are required. He will be 
responsible to the Factory Manager for design of 
production tooling, recommendation for and 
assistance in selection of new plant, advice to labora- 
tory staff on mechanical design for production, 
efficiency of Drawing Office, and Tool Room. This 
is a Staff post carrying a rewarding salary commen- 
surate with qualifications and experience. Staff 
Canteen. Superannuation scheme. Full details, in 

~ae. & to above address for attention Mr. P. H. S. 
Wood, O.B.E., M.Brit.I.R.E. ae oe 
phone to Weribley 1200 Extn. 30. 
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BOOKS AND PUBLICATIONS 





world railways 


HENRY SAMPSON 




















Edited by 


6th edition 1960 


WORLD RAILWAYS, the world-wide reference book on every 
aspect of railway manufacture and operation, is completely revised 
and brought up to date with information received from official 
sources and special correspondents throughout the world. 


containing — 


@ detailed tabular statistics dealing with physical 
aspects of over 1500 railways in !08 countries. 


@ comprehensive information on the world’s major 
railway systems, giving reports on their activities 
and developments during 1958/59, present and 
future needs and requirements, and illustrations 
and details of new equipment put into service 


@ detailed information, with maps and illustrations 
of all che underground railway systems throughout 
the world 


@ the composition and activities of the world’s 
major rolling stock and locomotive manufacturers, 
with illustrations and specifications of their latest 
products 


@ descriptive information of the world's diesel 


engines for rail traction 


@ 653 photographs, |4! maps, 80 loading gauge and 
clearance diagrams 


Please send for descriptive brochure, or ask your bookseller for a copy 
of WORLD RAILWAYS for your examination. 


&.5.0 
sampson low 


16 Maddox Street, London, W.1 








eecscccececcecceeece Now Books cece 








INFORMATION PROCESSING 


Edited by UNESCO. Price 147s. 


In June 1959 Unesco took the initiative in organizing an international scientific 
congress on information processing, held in Paris, which was attended by 
some 2,000 experts from 39 different countries. This made possible, for the 
first time, a full and free discussion between experts on recent developments 
and the current state of research throughout the world. 

In view of the rapidity of developments in this area of technology there 
will be no need to stress the vital interest of this work to all engaged in 
research in this field, to all designers and manufacturers of electronic equip- 
ment, and to the many industrial and commercial concerns and public 
utilities which already employ it extensively. 

The complete Proceedings are covered in a 600-page volume containing 
the full text in English or French of each of the 61 papers discussed at the 
Conference, together with summaries of these papers in English, French, 
German, Russian and Spanish. In addition there are summaries in English 
or French of the 65 lectures given in the course of the various specialized 
meetings. 


PROGRESS IN AUTOMATION Vol. 1 


Edited by Dr. ANDREW D. BOOTH, University of London. Price 45s. 


This first volume of the Series is devoted to eleven papers from leading British 
experts in the field of mechanical automation. Their writings form a record 
of the considerable achievements made in Great Britain on devices for 
industrial control. 

Following a brief historical introduction to the subject, the contributors 
present a thorough examination of some of the fundamental techniques and 
treat in detail a number of automatic systems. The book includes a chapter 
on the implications of automatic inspection, a matter which is of considerable 
importance in a number of industrial fields at the present time. 


DESIGN OF SEA DEFENCE WORKS 


By ROLAND BERKELEY THORN, B.Sc., A.M.LC.E., Kent River Board. 
Price 25s. 

This exceptionally well-detailed and mathematical treatment of sea defence 
design, written by a British expert, is the first scientific approach to the 
subject. It will be important — the many maritime authorities all over the 
world, and their engineers, engaged upon shore-line stability. This text includes 
and refers to the results and relevant basic and ad hoc research in this field, 
the whole being based on the author's experience of the design and con- 
struction of many millions of pounds’ worth of works carried out on over 
150 miles of sea defences maintained by the Kent River Board. 


BUTTERWORTHS 
eeee4&5 Bell Yard, London, WC2Zeeee 








SITUATIONS VACANT 





LAYOUT DRAUGHTSMAN required for Con 
sulting Foundry Engineers Office. Experience neces- 
constructional 


sary in mechanical handling and 

engineering Good opportunity for promotion 
London area. Salary in excess of A.E.S.D. rates, 
commensurate with experience.-Reply to Inter- 
national Mechanite Metal Co. Lid., 4 Downside, 
Epsom, Surrey £3023 a 


NEWTON, CHAMBERS & COMPANY 
LIMITED 
THORNCLIFFE, near SHEFFIELD 
wish to appoint an 
ENGINEERING SALES 
REPRESENTATIVE 
based on LONDON 


Applications are invited from men of mature 
personality who have experience of engineering 
sales representation in the Gas, Oil and Chemical 
industries An engineering qualification would 
be an advantage 

The area to be covered comprises the whole of 
London together with the Southern and Eastern 
counties. A Company car is provided 

Remuneration is by salary and expenses and 
there is a London Allowance. Superannuatior 
Scheme 

Write for application form to The 
Officer Newton Chambers & 
Limited, Thorncliffe, near Sheffield 


Personnel 
Company 


EGO7S a 


PERA requires ENGINEERS and PHYSICISTS 
for new appointments involving research, design and 
development work in the following fields 





(1) Dynamic behaviour of machine tool structures 
bearings, slides, Ac 

(2) Cold extrusion, explosive forming and 
recision forming of metals 

Q@) achining of metals—investigation of new 
techniques 

(4) Machine tools, special purpose machines, 
resses, mechanisms, test rigs, &c Know- 

ge of hydraulics desirable. 
(5) Automation—automatic machine control, 


automatic inspection, work handling equip- 
ment ; &c. 

Successful candidates will be expected to take 
complete responsibility for projects from conception 
to completion. Capacity for creative thinking and 
ability to write clear concise reports are essential 
The conditions of employment are attractive and there 
are excellent prospects for advancement. Commen- 
cing salary commensurate with experience and 
qualifications. Superannuation scheme. Removal 
expenses paid.—Full details in confidence to the 
Secretary, (R.736), Production Engineering Research 
Association, Melton Mowbray, Leics. 6OlL A 





POWER RECTIFIER DESIGN 


Due to expanding business, a large electrical 


manufacturing firm in the Midlands requires 
assistant Design Engineers for rectifier work. 
Previous rectifier experience not necessary 


but applicants should have degree (electrical) 
or equivalent, and some practical training 
Work involves mercury arc and semi-conductor 


rectifiers and application engineering of all 
kinds, with scope for wide experience and 
interest ; good salary and prospects. Pleasant 
residential area ; ample housing ; educational 
facilities excellent 

Apply with full particulars, to BOX No 
£6044, * The Engineer 





PRODUCTION CONTROLLER responsible to 


Production Manager required for company producing 


equipment and plant in carbon for the Chemical 
Engineering Industry. Only experienced ar plicants 
considered, who are conversant with Production 


Control as applied to batch production. The Com 
pany offers good conditions of service and a con 
tributory Pension Scheme Apply in wr.ting giving 
particulars of age, previous experience and salary 
required to PRODUCTION MANAGER, POWELI 





DUFFRYN CARBON PRODUCTS LIMITED 
Springfield Road, Hayes, Middlesex E6069 a 
SENIOR ELECTRICAL 
DRAUGHTSMAN 
required for interesting work on large 
chemical plant installations Applicants 


should have some works experience in 
heavy industry and technical ability to deal 
with a large variecy of problems. Duties 
include the preparation of power and 
lighting schemes. The position is permanent 
and an attractive salary will be offered to the 
selected applicant. Modern offices situated 
in the London E.C.4 area. Five day week 
and superannuation scheme res + ga 
will be treated in the strictest confidence. — 


Replies, giving details of age, qualifications 
a experience quoting ref LCL/TE1/69 
should be addressed to The Group Personnel 

’ LAPORTE INI USTRIES 


Ma 
LIMITED, Hanover House, 14, Hanover 
Square, London, W.1. 


E6059 a 





SENIOR ENGINEER 


Wanted by Paper Mill new Dublin, Senior 
Engineer, with at least twenty years experience 
of maintenance of heavy plant and installation 
of new plant on an extensive scale, University 
Graduate or Member of Institution of Mechan- 
ical Engineering preferred. Good salary ofiered 
roved competent hard worker. —Apply = 
BOX No. £3004, “ The Engineer 


97 
COMPANY MEETING 


POWELL DUFFRYN 
LIMITED 


The Annual General Meeting of Powell Duffryn 
Limited was held on September 2ist in London 
Sir Henry Wilson Smith, K.C.B KBE (the 
Chairman), presiding 

The following is an extract from his circulated 


statement 


I feel that the results of the year 1959/60 are not 
unsatisfactory To me, and I hope to you, the most 
vital figure by which to test our strength and future is 
the Group's Trading Profit, after depreciation but 
before tax For the previous two years, primarily 
because our new and growing activities were not yet 
able to take the strain of the substantial unavoidable 
fall in earnings from the Group's coal and shipping 
business, | had to report to you successive falls of 
£204,000 and £318,000 in total a reduction of over 
25 per cent from the figure of £2,036,000 which had 
been attained in 1956,57 Now, and again in the 
face of further reductions in traditional, and especialiy 
coal, profits, | am glad to have a better story to tell 
The increase of £354,000 in Trading Profits is, I 
believe a significant turning point, expecially if we 
can look forward to an improvement in our shipping 
earnings and at least some degree of stabilisation in 
our coal business. As regards shipping, much will 
depend Upon an early solution to the current labour 
troubles in the industry 


DIVERSIFIED RANGE OF ACTIVITIES 


Diversification is regarded as a modern term 
whether of abuse or of praise The first point to 
realise in relation to the Powell Duffryn Group as 
now constituted is that for many years before the 
Second World War its individual Companies were 
engaged in a very diversified range of activities coal 
(production, distribution export, international 
trading, overseas companies and depots), oil 
(especially the first developments of storage anda 
bunkering), shipping (as owners and managers 
essentially coastal in character but also as shipping 
agents and brokers for overseas as well as home 
business), engineering (mainly at the heavy end of 
the industry, particularly in relation to the needs of 
collieries and railways), timber business (at home and 
abroad). The second point | would make is that, 
whilst the central core was eliminated when the 
Group's collieries and colliery investments were 
expropriated under the Coal Nationalisation Act, 
much remained as a base on which a new future 
could be built An important step was the re 
organisation of the capital structure in 1954/55 when 
payments in excess of £11 million were made to the 
Powell Duffryn shareholders, primarily by way of 
return of capital. In the result, Powell Duffryn is 
neither some kind of investment trust nor a so-called 
industrial holding company but the parent of a 
broadly based Group of industrial and commercial 
companies, with central control of policy combined 
with decentralisation of operation, much imter 
weaving of management from the parent Board 
downwards, and a great deal of common interest 
based on our history but adapted to modern 
conditions 


A year ago, in the final paragraph of my Statement, 
I said “ The development and expansion of activities 
which are appropriate both to us as a Group and to 
the unfolding pattern of industrial and commercial 
progress remains the main plank of your Board's 
policy and is well within our compass That 
Statement still stands 


ENGINEERING 


The Powell Duffryn Group engineering activities 
while varied in character, fall into clearly defined 
categories, and in most of them interesting develop 
ments are taking place. The title of Powell Duffryn 
Engineering Company now covers the identity of 
the Company formerly known as Cambrian Wagon 
& Engineering Company. Traditionally engaged 
in the manufacture and repair of wagons for British 
Railways, it has been compelled by the uncertainty 
surrounding the future of repair work and by the 
virtual disappearance of manufacture to develop 
new lines of business. In addition, this Company's 
relatively small stake in the export market has been 
gradually undermined by such countries as South 
Africa, India, and Pakistan creating their own 
manufacturing capacity. Some years ago, the Com- 
pany began the manufacture of oi! storage tanks, 
whether for bulk installations or for consumer use, 
and the turnover under this head has steadily 
increased. It has also led to further related activities, 
such as the actual erection of storage installations 
and the building of rail tank cars for the major oi! 
companies. To push this development further, it 
was decided last ror to purchase Pipeweld Limited, a 
privately owned Manchester Company engaged in the 
installation of pipelines, notably for the petroleum 
and chemical industries Its activities should 
provide a useful reinforcement for, and extension of, 
the business of Powel! Duffryn Engincering 


Other new lines are in course of development 
A year ago I reported that Powell Duffrya Engineer- 
ing had obtained the sole manufacturing rights in the 
u nited —_ a. for the mobile materials handling 

‘ t D Brothers of the United 
Stems ic., 4 the collection and transportation of 
scrap, waste and refuse. After much hard work, 
manufacture has begun, the necessary sales jiterature 
has been produced and the key salesmen have been 








wean MANAGER to take charge of medi 
zed specialist fabrication works. Experience in 

of medium and heavy 

re essential. “yy -~ in writing, 


fiet "te Eee On to aon US. 
Classified Advts. continued on page 98 





appointed. Only a smal! volume of business was 
c leted in 1959/60, but the prospects look en- 
couraging. 


A further item of interest is the recent award to the 
Company of a contract involving the establishment 
of a site workshop at the Spencer Werks of Richard 
Thomas & Baldwins Limited. 


The Report and Accounts were adopted. 
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WESTERN REGION of 
BRITISH RAILWAYS 


require 


UNITED KINGDOM ATOMIC ENERGY AUTHORITY 
If you are an experienced SCIENTIST or ENGINEER and 
think that you may be interested in a SENIOR POST (salary from 
£3000 upwards) with the United Kingdom Atomic Energy Authority, 


SENIOR STEELWORK DESIGNER 


2 30-40 required by Consulting Engineers 
in Westminster to take charge of design group 
dealing with light and heavy structures, portal 
frarnes, gantries, industrial installations, power 


Engineering Assistants (capable of super- 
Stations, &c Interesting work ; scope for . P 





UNIVERSITY GRADUATE, preferably with two 
years’ practical experience and an Honours Degree, 
required for advanced design work in the Design 
de men. 
sa offered for the right man. 


scheme. 
British Locomotive Co. Ltd., Glasgow, N.1. 


WORKS MANAGER for Engincering Works near 
medium heavy machinists, fabricating and assem- 


Prins Cc ith good pects. —BOX No 
e Company wi pros — ‘ 
£6012, “ The Engineer.” 4 








advancement and remuneration 
salary to be considered in relation to experience 


Engineer 











vising Drawing Office Staff) and Technical 
Assistants experienced in the design of 
reinforced concrete and steel bridges and 
other structures to fill vacancies in posts in 
the salary ranges £1095/1150 and £875/948 
A respectively. 


Commencing 


se indicate qualifications, experience and 
evious employments.——BOX No. E6086, “ The 


Interesting work in pleasant conditions 
with promotion on MERIT ; Superannua- 
tion Fund ; Reduced rates of travel and 
Prospects are good and an attractive other concessions ; 5-day week 
Superannuation 


—Apply (WH) Head of Personnel, North Applications, giving age, qualifications 


and experience, to :— 
E5984 a 
Chief Civil Engineer, 
British Railways, 
Western Region, 
Paddington Station, 


organiser and disciplinarian. Expanding London, W.2. 
x E60S1 a 


m. Position calls for experience in conrolling 








THE DISTILLERS COMPANY LIMITED 
SENIOR MECHANICAL 
DRAUGHTSMAN 

The Company has a vacancy in its 
biochemical factory at Liverpool for a 
Senior Mechanical Draughtsman Candi- 
dates, in the age range 25/40, should pre 
ferably have obtained the Higher National 
Certificate in Mechanical Engineering 
They must have undergone a full workshop 
apprenticeship, and have experience in the 
design and lay-out of chemical plant 
Duties cover process flow sheets, equipment 


DRAUGHTSMEN 


We have a requirement for a large 





ber o gners and Draugh at 
all levels experienced in : 
ELECTRONIC AND COMPUTER 
EQUIPMENT 
AIRFRAME STRUCTURES 
HYDRAULIC SYSTEMS 
RADIO OR SCIENTIFIC 
INSTRUMENTATION 
STRUCTURAL, MECHANICAL & 
ELECTROMECHANICAL DEVICES 
HOUSING ASSISTANCE MAY BE 
POSHISLE fringe benefits 
Applications to be sent to Technical Ww 
Personne! Officer, c/o Dept. G.P.S. English rite 
STAFF MANAGER, 


Electric House, Strand, London, W.C.2 
quoting reference E1399 THE DISTILLERS COMPANY LIMITED 
ENGLISH ELECTRIC AVIATION LTD 21/22 BOLTON STREET, 
Guided Weapons Division LONDON, W.! 


lay-out, low pressure vessel design, pipework 
arrangements, small steel structures and 
similar work The Company operates a 
non-contributory pension scheme and other 























London — Luton - a Quote Ref. 104/60 T.E 
S914 A E6054 a and experience in asimilar engineering field and be capable 
ve of taking increased responsibilities with the growth of the 
ae company’s activities. 
PERSONNEL This position offers progressive salary, non-contributory 
ADMINISTRATION pension scheme and a car is provided. Assistance wi!l be 
LIMITED given with housing and removal expenses. 
MANAGEMENT CONSULTANTS Applications, in confidence, stating age, details of 
training, experience and qualifications, approx. salary 
Our Appointments Division has been asked to advise on the following post ae uired, to be addressed to: 
PRODUCTION CONTROL MANAGER ‘London Managing Director, 


for a well-known international company in the London area engaged in the manufacture of 
high-quality precision engineering products. He will be responsible for Production Planning, 
Progress, Stores, Stock Record and Despatch Departments employing a total of 150. This 
senior appointment demands a man of around 35 years of age, who can offer extensive pro- 
duction control experience in the engineering industry which has included smal! batch production 
of precision equipment and management experience in a large firm. Starting salary up to £2,500; 
contributory pension scheme. There are good prospects of further advancement for an able 
man. (Ref.3478/TE) 

The identity of candidates will not be revealed to our clients without their prior permission 

For the convenience of clients and candidates we have Regional Offices in Glasgow, Manchester, 


Bristo!, Birmingham and Dublin but, in the first instance, applicants should forward brief details, 
quoting the reference number to 


PERSONNEL ADMINISTRATION LIMITED 
APPOINTMENTS DIVISION, 2, ALBERT GATE, LONDON, S.Wa. 
E6045 a 








you can learn more about the opportunities available, without 
committing yourself to making a formal application, by making 
use of the Authority’s 


CONSULTATION SERVICE 


Arrangements can be made for an 
Informal and confidential interview 
by telephoning or writing to Mr. H. S. Hoff, Personnel Consultant, U.K.A.E.A., 
11, Charles I Street, London, S.W.1. (Whitehall 6262) 
The more relevant detail about yourself that you can supply in advance—qualifications, expe- 
rience, age, etc.—the better. 


The interview will be entirely confidential. The Authority will take no further action unless 


you ask them to do so. 


E6050 A 











PORTASILO } 
WORKS MANAGER 


The leading United Kingdom manufacturers of portable 
bulk handling and storage equipment require a Works 
Manager to take full responsibility for production. The 
works, situated in York, manufacture components and 
fabricated steelwork and carry out assembly using batch 
production methods. 

Applicants, preferably under 35 years of age and with 
an engineering qualification, should have basic training 


PORTASILO LIMITED 
Blue Bridge Lane, YORK. 


E6G0SS a 
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ENGLISH ELECTRIC 


has a limited number of vacancies for 


COMMISSIONING ENGINEERS 


for 
NUCLEAR POWER STATIONS 


and invites enquiries from engineers with experience of the operation of 
conventional plant for the above appointments. Successful candidates, who 
should be either associate members of a major professional institution or hold 
qualifications leading to associate membership, will hold responsible posts in a 
team engaged in the Commissioning and early operation of Nuclear Power 
Stations. Full training in the operation of Nuclear Power Stations will be 
arranged for the successful candidates. 


Personal details, which will be dealt with in Confidence, should be addressed 
to the Technical Staff Officer, G.P.S., English Electric House, Strand, London, 
W.C.2, quoting reference E 1888F. ee 

A 






Motor and Control Gear Division 


DRAUGHTSMEN 


Several Draughtsmen are required at our HUYTON (Liverpool) office 
for the Design of Electrical Control Gear. Previous experience in this class 
of work preferred but not essential. Qualified Draughtsmen on either Electrical, 
or light Mechanical work are invited to apply. 

Several Electrical Draughtsmen are also required for the preparation of 
Wiring Diagrams. Positions are permanent, and the work offers excellent 
opportunities. These are staff positions qualifying for the Company’s Pension 
Scheme. Full canteen facilities available. Five day week finishing 4.30 p.m. 
on Fridays. Interviews will be arranged at Huyton. 

Please write for application form quoting reference S.16 to : 

Personnel Manager, 
Associated Electrical Industries (Manchester) Ltd., 
Trafford Park, Manchester, 17. 
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SITUATIONS VACANT 


SITUATIONS VACANT 


SITUATIONS VACANT 





THE GLACIER METAL COMPANY LIMITED 
Invites Applications from 
Young Production Engineers 
for a position in their London Service 
Station, a specialised production unit 
engaged in the manufacture, metalling and 

repair of plain bearings 

The Production Engineer is directly 
responsible to the Station Manager for ensur- 
ing that high production standards are 
maintained ; for continuous investigation 
leading to methods improvement; for 
development of proposals for change in 
technical policy and for the practical imple- 
mentation of these changes 

Candidates should have experience of 
machine shop medium engineering and 
preferably a good engineering qualification ; 
knowledge of tool design, estimating, 
material handling and work study will be 
useful 

A man is sought combining strong 
technical qualifications with management 
potential since the post presents oppor- 
tunities both for an immediate impact 
on production efficiency and subsequent 
promotion to a senior position 

Starting salary up to £1350 p.a 

Applications to 
Personnel Divisional Manager (Ref. S.P.E.), 
Glacier Metal Company Limited, 
Ealing Road, Alperton, Wembley, Middx 
E6077 a 








CIVIL 
ENGINEERING 
ASSISTANT 


who has suitable qualifications and ex- 
perience is required for planning and 
design work associated with cement works’ 
construction. This will include the design 
and construction of heav: reinforced 
concrete foundations &c., and will provide 
an opportunity to qualify for Associate 
Membership of the Institution of Civil 
Engineers if this has not already been 
obtained. 

A good salary, commensurate with 
ability and experience, will be paid, and there 
is a staff profit sharing scheme with a 
pension fund. Excellent welfare and canteen 
facilities and very good working conditions. 

Interviews by appointment only. 


Please apply to : 
Chief 


Engineer, 
Messrs. G. & T. Earle Limited, 
Wilmington, 
Hull, 


“ A member of the Blue Circle Group.” 
E5990 a 


SENIOR DESIGNERS 
& DRAUGHTSMEN 


required for 
Contractors’ Plant Department 


of 
STOTHERT & PITT LTD., BATH. 


Experience in design of Concrete Mixers, 
Batching Plant, Vibrating Rollers, Truck 
Mixers or Quarry Plant an advantage, but 
not essential 


Extensive development programme in 
progress. Good salaries offered according 
to experience Permanent pensionable 
appointment. 

Write to 
Chief Engineer, 
Contractors’ Plant Department, 
STOTHERT & PITT LTD., BATH 


E6027 a 








JAMES BOOTH ALUMINIUM LIMITED 


have the following vacancies in Birmingham for engineering personnel 


ASSISTANT CONSTRUCTION ENGINEER, with some experience in heavy 
industrial construction including construction inspection. Preferably not 


older than fifty. 


ASSISTANT PROJECT ENGINEERS, for plant and process development 


principally on aluminium strip rolling. 
theoretical background essential. 


Age range 28 to 45—sound 


MECHANICAL DRAUGHTSMEN, with good ability for development 
projects relating to plant and processes. Age range 21 to 35. 
ELECTRICAL DRAUGHTSMEN, principally for industrial power instal- 


lation work. Age range 21 to 35. 


Applicants for the above positions on the permanent staff of the Company 
should write to the undermentioned address giving full details of training, ex- 
perience, qualifications and salary expected. Three weeks’ holiday after one 


year’s service ; 


pension scheme ; interesting work offering good scope for 


advancement in rapidly expanding organisation. Interviews outside normal 


office hours will be arranged if desired : 


The ing Director, 
JAMES BOOTH ALUMINIUM LIMITED, 


treet Works, Nechells, 








INDIA, MADRAS DISTRICT 


Rolling Mill 
Engineer Supervisor 


to take charge of Cold Rolling Mill (Steel) 
and auxiliary plant including heat treatment 
Must have experience of operating modern 
equipment Initial contract for twelve 
months with renewal by mutual arrangement 
for further two years. Good salary and 
housing provided with first-class working 
conditions. Good opportunity for man with 
initiative who is willing to accept responsi- 


bility.—Apply BOX No. E6087, “ The 





crepe ces 3 ‘Birclog > % E6061 A aapeen.” . 
+ 

DRAUGHTSMEN 

ICE CREAM Draughtsmen are required at the Midlands 


DESIGNER DRAUGHTSMEN 


required for our Acton Factory Drawing Office. The work covers all aspects 
of factory engineering. The total development programme for the Site is large 
and the successful applicant would have a wide field to cover with plenty of 
scope for original work. Previous experience of similar work would be an 
advantage and technical qualifications should be at least up to O.N.C. stan- 


dards, preferably higher. 


Interviews can be arranged at the factory at any time, including Saturday 


mornings. 


Good salary scale and a 374 hour week. 


Write in the first instance, giving an outline of previous experience and 


qualifications to : 


Regional Personnel Manager, 
T. Wall & Sons (Ice Cream) Ltd., 


The Friary, Acton, W.3. 


E6082 a 
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BRITISH CELLOPHANE LIMITED 


require a 


TECHNICAL SERVICE MANAGER 


Applications for the position of Technical Service Manager are invited from 
men, aged 30/40, having the following qualifications :— 


A good Science or Engineering degree. 
Successful Management experience. 


A balanced interest in current market problems and long term use develop- 


ment. 


Enthusiasm, drive and ability to get on well with people. 
A practical knowledge of packaging—particularly in respect of Plastic 
and or Cellulose films would be an advantage. 

The Technical Service Manager will be based in London, W.1., and will be 
responsible for departmental control of Technical Service Representatives, a 
Laboratory and a Machine Development Section. He will be required to estab- 
lish and maintain first class relationship with the Company's customers both in 
the United Kingdom and overseas by personal contact where necessary. 


Interviews will take place in London. 
Officer, British Cellophane Limited, 
Somerset 


Applications to Personnel 


. E6081 a 














Research Station, Solihull 


The duties are interesting and will include 
work on the design of pilot and prototype 
plant associated with the development of 
new high-pressure processes for the produc- 
tion of town gas 

Candidates should possess at least an 
O.N.C. certificate in Mechanical Engineering 


The salary for the appointments, which 
are pensionable and subject to medical 
examination will be within the range of 
£770-£1015 per annum 


Applications, stating age, education and 
experience, should be addressed to the 
Industrial Relations Officer, 


WEST MIDLANDS GAS BOARD 
6, Augustus Road, Edgbaston, Birmingham, 15 


E190 «a 














FOR HIRE 


MOBILE LIFTING SERVICE. Lump Sum or 
Hire Rate quoted for any lifting work by Lorry 
Mounted or Crawler Cranes, any size, any area.- 
MOBILE LIFTING SERVICES LTD., A member of 























the TARMAC Group, Rotherham 78481 E186 « 
AGENCIES 
ENERGETIC AND LOYAL SERVICES 


OFFERED to organisation with business interests 
in Devon, S. Wales. in capacity of Agent, Represen- 
tative (technical), Local Office Administrator, &c., 
by gentleman, engineer, ex Indian Army Major, 
$2, with extensive experience in industry, including 
major engineering projects Part-time activity 
would be very suitable ree for interview anywhere. 

Full particulars please to BOX No. E6084, “ The 
Engineer.” D 








KELLERING AND CAM PROFILING 
6ft diameter 





to 8h or 6f —ARMYTAG 
BROS. (kNOTHNGLEY), Led., ba Foundry, 
43/4 Blié uw 


99 
PATENTS 


THE PROPRIETORS of British Patent No. 780,489 
for “ IMPROVEMENTS IN ROLLS FOR CRUSH- 
ING MILLS OR THE LIKE,” desire to enter into 
negotiations with a firm or firms for the sale of the 
atent or for the grant of licences thereunder 
Parther articulars may be obtained from Marks & 
Clerk, $7 & 58, Lincoin’s Inn Fields, London, W.C.2. 

£6043 « 


THE PROPRIETORS of British Patent No 
758,519 for “AN IMPROVED MULTI-STAGE 
SELF-PRIMING CENTRIFUGAL PUMP.” desire 
to enter into negotiations with a firm or firms for 
the sale of the patent or for the grant of licences 
thereunder.—Further particulars may be obtained 
from Marks & Clerk, 57 and 58, Lincoin’s Inn 
Fields, London, W.C.2 £6058 





BUSINESS OPPORTUNITIES 











REMPLOY SPONSORSHIP SCHEME 


Send for details which show an attractive 
proposition to manufacturers. 
Write to the 
Mana ing. Director, 
REMPL Y LTD. 
25-28, BUCKINGHAM GATE, 5.W.1, 
or telephone ViCtoria 6621 (12 lines) 


£5847 o 





MACHINERY Etc. WANTED | 





WANTED FOR CASH al! ty of Electrical, 
Plant, A.C. & D.C. Motors, Diesel Generating Sets, 
Transformers, Turbo-Alternators, Cables Dis- 
mantling Staff Available—ELECTRICAL PLANT 
& MACHINERY Co., 12 Hilton St., E.1. E5895 & 


WANTED.-E. W. Tyler & Co., Ltd., Cannon Lane, 
Tonbridge, invite manufacturers of BAR CROPPERS 
to forward literature of croppers capable of cutting 
idin. and Ijin. high tensile reinforcing rod. Ref: 
Buying Department £3022 ¥ 


| FOR SALE | 


FOR SALE BY TENDER 
UNITED KINGDOM ATOMIC ENERGY 
AUTHORITY 
Offer for Sale by Tender 
PORTY-THREE AIR DRYERS 
Manufactured by SILICA GEL, LTD. (Type “B"™) 
Approximate size ; 4)ft. by 7ft. by 94ft. high 
Approximate weight : | ton 15 cwts 
oisture removal rate ; 7 Ib t hour 
TWENTY-FOUR AIR DRYERS 
Manufactured by BIRLEC, LTD. (Type “ 350") 
Approximate size ; 9ft. by Jf. 9in. by 9ft. high 
Approximate weight : | ton 15 cwts 
Moisture removal rate : 3 Ib 1 hour 
TWENTY-THREE AIR DRYERS 
Manufactured by SILICA GEL, LTD. (Type 
CDV/S) 
Approximate size ; 4ft. by 4ft. by 4f high 
Sey weight : 15 cwts 
oisture removal rate : 0-3 Ib. per hour 
have had very little usage and are 
generally in excellent condition. They are designed 
to operate from an electricity supply of 415V 3- 
phase, 50 cycles 
With the exception of one of each type which has 
been dismounted and is available for inspection by 
arrangement, all the dryers are installed at the 
Authority's Capenhurst Works, Near Chester 
The Authority could arrange for the dryers to be 
dismounted and made available for collection at a 
rate of about six per week 
Offers for less than the total number available 
will be considered 
Applications for Tender documents and permission 
to view the plant should be made w The Director 
of Contracts (C5), United Kingdom Atomic Energy 
Authority, Contracts Branch, Risley, Warrington, 
Lancs., quoting reference CON /PROD/20454/CS$./J.1 
£6066 











HYDRAULIC PRESSES OF ALL TYPES 


This week's selection 

3300-ton Twenty Daylight Sheet of Board Press, 
platens | 2ft. 6in. by 4ft. 6in. with self-contained 
Pumping Unit 


2000-ton Free Forging Press, bed 8ft. by 8ft. Gin 
1000-ton Vertical Extrusion Press with self- 
contained Pumping Unit 


REED BROTHERS (ENGINEERING) LTD 
Replant Works, 
Woolwich Industrial Estate 
London, $.B.18 
Tel.: Woolwich 7611 (6 lines) 


E5937 o 





HYDRAULIC PRESSES 


500-ton Fielding Vertical downstroke, 24in. stroke 
42in daylight. 

200-ton Fielding, 42in. stroke, 63in. daylight. (five off) 

100-ton Fielding, 72in. stroke, 99in, daylight 

50-ton Fielding, 24in. stroke, 48in. daylight. (two off), 
each with two Fraser Mono Pumps 

200-ton Tangye Veriical open fronted, 2lin. stroke, 
table 24ft. 

80-ton Musgrave Vertical upstroke, 42in. daylight, 
platens 72in. diameter 

Fielding Horizontal, 24in. stroke, bend up to 8in, 


J . 
FRED WATKINS SEnGinaening) LTD., 
COLEFORD, GLOS. 
‘ Coleford 2271/5. E193 o 
Classified Advts. continued on page 100 














Moulding Tools 
by Specialists 


































POLYTHENE WATERING CAN 
BODY MOULD Part of set of 


three producing complete article. 


H.B. SALE LTD 


PROGRESS WORKS, SUMMER LANE, BIRMINGHAM 


Grams : SALE, BIRMINGHAM 





Telephone : CEN 5661-3 











Established 1862 


Enter No. 1001 on reply card | 


Sept. 30, 1960 


FOR SALE 


NEW BESCO No. $4, Type ¥M35/200, Mullti- 
Purpose Punching Machine, motorised for 400/3/50 
supply, maximum punching pressure 35 tons 
punches lin. diameter through jin. plate, 2in 
diameter through 3/16in. plate, vee notches angle 
iron 2in. by 5/16in., cuts flat bars up to 4in. by gin., 
rounds and squares up to lin., weight approx 
2646 Ib 

CRAIG & DONALD Deep Gap Guillotine Shearing 
Machine, motorised for 440/3/50 supply, with 
automatic hold-down and adjustable back gauge 
capacity 14ft. by tin., complete with three spare 
sets of blades, we.ght approx. I! tons 

BRADLEY & CRAVEN Motorised Geared Press 
Brake for 400/440/3/50 supply, maximum pressure 
approx. 6S tons, forming capacity 10ft. by 12 
S.W.G. or 8ft. by jin., length of bed and ram 


120}in., width of bed Sin., weight approx. 84 tons 
PRATT Power Operated Open Ended Guillotine 
Shearing Machine, motorised for 400/440/3/50 


supply, capacity 6ft. by 4in., with automatic hold- 
down and adjustable front, back and side gauges 


weight approx. 58 cwt 
BESCO Universal Swing Beam Folding, Bending and 
Box Forming Machine, capacicy 49in. by 14 


S.W.G., with adjustable gauge and angle siop for 
repetiiion bending, weight approx. 2016 Ib 

NEW BESCO Heavy Duty Swing Beam Box Forming 
and Folding Machine, capacity 40in. by 11 S.W.G 
with adustable gauge and angle stop for repetituon 
work supplied with sharp edge and radius blades 


weight approx. 2090 Ib 

RHODES Movwrised Double Geared Press Brake 
motorised for 400/3/50 supply, pressure exerted 
150 tons, forming capacity 10fi. by 3/16in. or 18ft 
by approx. fin., length of stroke Sin weight 
approx. 20 tons 


Photographs of the above are available 

Very favourable Hire Purchase terms can be obtained 
MACHINE TOOLS, NEW AND USED 
Of Every Description Autractive Prices 


F. J. EDWARDS LTD., 


359-361, EUSTON ROAD, 
LONDON, N.W.1 
EUSton 5000. Telex 24264 
And at 
HOUSE, 41, WATER STREET 
BIRMINGHAM, 3 
Telephone : Cencral 7606-8 


Telephone 
LANSDOWNE 


E207 G 





AVAILABLE FOR IMMEDIATE SALE 
124-ton Coles type L1510 Lorry Mounted Diesel 
Electric Crane New 1951 Overhauled recently 
Full details and price on application from 

VALES PLANT REGISTER LTD 
14, Lower Grosvenor Place 
London, S.W.1 
ViCtoria : 7531, 3501, 8080, 9886 
E108 G 





THE ENGINEER 
FOR SALE 


WILLSON 7\hin. centres Gap Bed S.S. & S.C. Lathe, 
to admit 3ft. between centres, swing in gap 27in. by 


Stin., dia., of hollow spindle 2}in., spindle speeds 
26-477 r.p.m., 400-440/3/50 cycles supply 

JONES No. 15 Standard 7}in. centres Gap Bed S.S 
& S.C. Lathe to admit 36in. between centres, swing 
in gap 2Sin. by Stin., hole in spindle Ijin. dia., 
spindle speeds 26-400 r.p.m., drive from self- 
contained 3 h.p. motor 400-440/3/50 cycles supp'y 

STANLEY 7in. centres Gap Bed S.S. & S.C. Lathe, 
swing in gap 26in. by 74in., ho'e in spindle 24in 
dia., dist between centres 36in., spindle speeds 20- 
360 r.p.m., drive from 2-h.p. motor for 400-440 


3/50 cycles supply 


ROLLO 7in. centres Gap Bed S.S. & S.C. Lathe, to 


admit 36in. between centres, swing in front of 
spind'e nose with gap piece removed 25in. by 10in., 
2in. dia. hollow spindle, 14 spindle 18-350 r.p.m 


440 3/50 cycles motor drive 

MITCHELL OF KEIGHLEY 8tin. centres S.S. & 
S.C. Lathe on 8ft. gap bed, swing in gap 32in. dia 
by Ilin. in front of spindle nose, admits 4ft. 4in 
between centres, 3in. dia. hollow spindle, 8 spindle 
speeds from 30-400 r.p.m. Arranged for vee rope 
drive for 400-440/3/50 cycles 

WILLSON 8}in. centres Gap Bed S.S. & S.C. Lathe 
to admit 36in. between centres, swing in gap 26in 
by 7in., dia. of hollow spindle 2in., spindle speeds 
26-477 r.p.m. 2-h.p. motor and starter for 400- 
440/3/50 cycles supply 


[THO* W. WARD LTD. 


ALBION WORKS SHEFFIELD 





Phone : 26311 E251 G 

25,000 Ib. hour evap. John Thompson WATER 
TUBE BOILER, date 1941, working pressure 
230 p.s.i., 750 deg. F. superlieat, with chain grate 
stoker, induced and forced draught fans, with all 


associated plant and equipment 

Good condition, just out of service, current insurance 
report available 

3000kW, 6°6kV 
strom STEAM 

L date 1940, 200 p.s.i 
speed 3000 r.p.m 
equipment 

Still installed, special price prompt clearance from 
present site 


GEORGE COHEN, 


SONS AND CO. LTD., 
WOOD LANE, LONDON, W.12 
(Shepherds Bush 2070) 
STANNINGLEY, Nr. LEEDS 


(Pudsey 2241) 


3-phase, 50 cycles Brush-Ljung- 
TURBO ALTERNATOR SET, 
700 deg. F. temperature, 
With surface condensing 


E203 G 




















FETTLI 


has long been one of the most difficult 
problems to deal with as a hazard to 


health, but now 


ne “DUSTROL” 


(REG'D) 


bench has proved itself to be an 
effective solution of that problem. 


This is just one aspect of our work in industrial design, manufacture and installation of complete 


plants for the removal and collection of industrial dusts and fumes. 


We can supply ANY TYPE 


OF COLLECTOR, WET OR DRY, best suited to your particular needs. 





“DUSTROL” Fettling Benches 
are designed and made solely 


DY US....60- 


SPECIALISTS IN 








DUST AND 


NEWTON COLLINS LTD. 


BARFORD STREET WORKS: BIRMINGHAM 5 
FUME REMOVAL FOR NEARLY 40 YEARS 


Enter No, 1002 on reply card 











THE ENGINEER 
FOR SALE 


FRED WATKINS 
GENNGINEERING) LTD. 


—— BOILERS —iiiations Vertical (New) 7ft. 
6ft. 6in. dia., 150 Ib. w.p.; reconditioned 9ft. 
yd to 3ft. dia.; Economic 4ft. to 11ft. 6in. dia. = 
pa new 8ft. dia. 150, 180 and 200 Ib. w.p.; 
reconditioned Vertical Crosstubes, all sizes. 
AIR COMPRESSORS.—Two Belliss & Morcom 
2500 c.f.m., 100 p.s.i.. 550 h.p. motors; also 
Broomwade 500,400,300,200 and 130 c.f.m., all 
a ; and several others of various makes 
and capacities 
200 AIR RECEIVERS, stocked up to 9ft. dia., 100 
to 500 Ib. pressure. 
ELECTRIC MOTORS.—150 Totally Enclosed and 
Flameproof Motors up to 200 h.p 
MOBILE ROAD CRANES.—10-ton Lorain lorry- 
mounted 30ft.-70ft. extendible jib ; 8}-ton Ran- 
some Diesel/Electric 21ft. jib ; 6-ton Coles Diesel 
Electric, solids ; 4-ton Coles Diesel/Electric, solids, 
1945: 3-ton Jones “ Super 40” diesel, pneu- 


matics (3). 

OVERHEAD CRANES.—25-ton Girders and end 
carriages, with 60 h.p. motors, 95ft. 10in span ; 
30-ton Vaughan, 42ft. 3in. span ; 25-ton Clyde, 
21ft. 9in. span, new 1954 ; 20-ton Vaughan. 42ft 
3in. span, 6-ton auxilliary, cab control (5) ; 20-ton 
King, 42ft. 3in. span, 400/3/50 ; 10-ton Heywood, 
34ft. span, new 1953, (2); 10-ton Morris, 32ft. 10in 
span, 400/3/50; Wharton, 7}-ton, 25ft. span, 
400/3/50 ; 5-ton Henderson, 24ft. Tin. span, 1946 ; 
S-ton King, 29ft. 3in. span, power hoist, hand 
travel ; 5-ton Morris, 28ft. 6in. span, power hoist, 
hand travel ; 4-ton Morris, 19ft. span, 220V. d.c 
(3); majority of the above are unused. 

DERRICK CRANES.—?7-ton Anderson Grice, 
100ft. jib, electric; 14-ton Anderson Grice, 
hand, 40ft. jib ; 5-ton Butters Grabbing, 80ft. jib, 
electric. 

RAIL CRANES.—18-ton Brownhoist, steam, SOft 
jib ; 10-ton Grafton, 34ft. jib, diesel conversion ; 
8-ton Wilson, steam, 35ft. jib ; S-ton Smith, SOft 
jib (2). 

LOCOS.—Fowler diesel, 150 h.p. (2): Barclay & 
Ruston, 80/88 h.p., diesel ; Bagnall! I4in. by 22in 
(two oil-fired, one coal), Peckett, steam, 7in. by 


i2in., 1941; 4 Logan Battery-operated, 24in 
gause 3-4-ton cap.; 3 Ruston diesel 16/20 h.p., 
4in gauge ; also 2 miles 20 Ib. and 1200 yds. of 


25 Ib. x 24in gauge track, Bogies, Wagons, &c 


STEELPIPING.—Large stocks including follow- 
ing : 20,000ft. I4in. galvanised “ A™ ; 20,000ft 
scaffolding ; 3, 3in. black; 15,000ft., 
each 6in., 3/i6in., }in., 5/16in., unused ; SOO0f., 
8in. unused ; 2000ft.. 10in., 12in., 16in., seam- 
less ; 200ft., 24in. by jin. welded, unused ; 
1000ft., 30in. by gin. welded, unused ; 2500f., 
27in. welded flanged ; SOOft., 36in., unused ; 
SOOf., 42in. by jin. riveted ; 100ft., 48in. by 
din. welded unused ; 150ft., 60in. welded ; 20in., 
24in., 26in., 27in., 28in., bitumen lined, unused 


Full list on request. 
CAST IRON PIPES.—Large stocks all sizes up to 


24in. flanged and s.s., including 150 by i8ft 

lengths, 6in. Stanton class “B" Spigot and 

Socket, unused. Immediate delivery 
VALVES.—Exceptional Surplus Ministry Lot. New 


Stainless Acid Cocks and Valves, over 5000, imme- 
diate delivery, below makers’ prices. Large stock 
all sizes, Parallel Slide Sluices, Gunmetal, Reducing 
and Check Valves. List on request 

STORAGE TANKS.— 300 cylindrical and rectangu- 
lar, up to 12,000 gallons, for oil and petrol, also 
sectiona! steel and cast iron up to 50,000 gallons. 

MACHINE TOOLS.—Heenan & Froude Dynamo- 
meters, 1500 h.p. maximum, 18in. Dial Indicator 
(three) Scriven Plate Bending Rolls, 14fi. by jin. ; 
Berry Bending Rolls, 7ft. by jin. ; Herbert Miller, 
6lin. by 1Sin. table; Pels Punch and Shears, jin 
capacity ; nine new 2 cwt. and | cwt. Pneumatic 
Hammers ; Bonn Hydraulic Tube Bender up to 
20ft. by 4in. bore ; Berry Guillotine capacity 4ft. 
by lin. ; Sedgwick 6ft. by din. Folding Machine ; 
Rushworth Guillotines, 6ft. by din.. Bliss 70-10n 
power press. 

SLING wey eee 4 works 
Phone: Coleford 227 


600 


Complete Sand Drying Plant by Sturtevant, capacity 
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14 tons per hour with 20ft. by 2ft. 6in. dia. Rotary 
Drier, Worm Feeder, Elevator, Hopper, Fan and 
Cyclone. and all electrics 


GEORGE COHEN, 


SONS & CO. LTD., 
600, WOOD LANE, 


LONDON, W.12 E201 G 





VALES PLANT REGISTER 
OFFER FOR IMMEDIATE SALE 
MORGAN 5-1on 2-motor ELECTRIC DERRICK. 


—_ jib, new 1947, with bogies and bowsill 
MORGAN  5-ton Single motor ELECTRIC 
DERRICK, 80/100f:. jib, good condition. £1250 
COLES 6-ton DIESEL MOBILE, 35f cantilever jib, 
pneumatics, good working order. £342 
BUTTERS 7-ton ELECTRIC DERRICK, 120ft. jib, 
good condition. £1750. 
re SHWORTH 7-ton HAND DERRICK, 30ft. jib, 


unused. £450 
COLES 10-ton DIESEL /ELECTRIC LOCO, 25/40ft 
jibs, new 1952 3800 each. 
ANDERSON 10-ton STEAM DERRICK, 1 20ft. jib. 
condition. £2850 
BUTTERS 10-ton ELECTRIC DERRICKS, 
4 self propelled bogies, overhauled. £3750 each 
COLES 124-ton MOBILE, 80ft. jib, Perkins engine, 
pneumatics, 1950. £ 
MORGAN I5-ton STEAM DERRICK. 
new 1958, on bogies. £8750. 
HENDERSON I5-ton ELECTRIC DERRICK, 
100ft. jib, 1951, very good condition. £6250 
COLES 20-ton FULLY MOBILE 40ft. jib, new 
1956, on pneumatics, very good order. £10,650 
FOR A COMPREHENSIVE LIST OF PLANT 
FOR SALE AND HIRE SEND FOR VALES 
FREE PLANT REGISTER 
Further details 14, Lower Grosvenor Place, 
London, S.W.1. Telephone : ViCtoria 7531, 3501, 
8080, 9886 (15 lines). E107 Gc 
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AUCTIONEERS & VALUERS 


JOHN FOORD 


& COMPANY 


VALUERS AND 
ASSESSORS 


OF WORKS, FACTORIES 
ENGINEERING PLANT 
AND MACHINERY 





56, VICTORIA STREET, 
LONDON, S.W.1. 
VICTORIA 2002/3/4 
Established Over a Century 


RICHARDS AND 
PARTNERS 


Auctioneers, Surveyors 
and Valuers 





Specialists 
in the 


VALUATION & SALE 


of 
INDUSTRIAL PROPERTY 
PLANT and MACHINERY 


Chancery House, Chancery 
Lane, London, W.C.2. 


Telephone: CHAncery 2975 (4 lines) 


KNIGHT, FRANK 
& RUTLEY 


SALE & VALUATION 
OF 
FACTORIES 
PLANT and MACHINERY 





20, Hanover Square, W.1. 


Telephone: MAYfair 3771 








(Factory Department: Ext. 17) 
| FOR SALE 

JONES & LAMSON T.G.12745, THREAD 
GRINDER. Admits work up to 2lin. dia. and 
45in. length. M.D. 400/3/50 

Newall Model 420 Universal Precision Thread 
Grinder. Admits work up to 4in. dia. by 20in 
length. M.D. 400/3/50 


H. BELL (MACHINE TOOLS) LTD., 
WALTER STREET, LEEDS, 4 
Tel. 63-7398. 


600 
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COMPLETES BARLOW WHITNEY VACUUM 
PRESSURE IMPREGNATING PLANT, com- 
prising Sft. dia. Autoclave 60 p.s.i. w.p., storage: and 


preheating vessel, contro! cabinet, vacuum pump, 
Broom & Wade Compressor/Low Vacuum Pump 
First class condition 


GEORGE COHEN. 


SONS & CO. LTD., 
600, WOOD LANE, 


LONDON, W.12 E201 G 
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AUCTIONEERS & VALUERS AUCTIONEERS & VALUERS 


HENRY BUTCHER 


AND CO. 








WHEATLEY KIRK 
PRICE & CO. 


& L. AUDSON, F.A.LC4., FAs. 

& BEDDARD, A.1.MECHLE., F.A.LP.A. 
M. 6 CWHEAVIN, P.A.1. 

G. B. GMBS, F.A.L.P.A. 


Auctioneers, Valuers 
and Surveyors 





Specialising 
in the 


SALE & VALUATION 


of 
ENGINEERING & ALLIED 
WORKS 
PLANT & MACHINERY 


SURVEYORS, VALUERS 

and AUCTIONEERS of 

FACTORIES, PLANT and 
MACHINERY 


FIRE LOSS ASSESSORS 
73, Chancery Lane, London, solateeniparesiatle 


W.C.2. 9, REX PLACE, LONDON, wW.1. 
HOLBORN 8411 (8 lines) Telephone : HYDE PARK 8844/5/6 (3 lines) 





Established \#07 


FULLER. HORSEY 


SONS & CASSELL 


esTABLisHED 1877 


LEOPOLD 
FARMER & SONS 


conduct Specialists 
AUCTION SALES IN THE 
- SALE & VALUATION 
VALUATIONS op 


OF PLANT, MACHINERY AND | works and MANUFACTORIES 


INDUSTRIAL PROPERTIES 
ENGINEERING PLANT 
FACTORY INVESTMENTS 
MORTGAGES ARRANGED and MACHINERY 


46, GRESHAM STREET, 
LONDON, E.C.2. 


10, LLOYD'S AVENUE, 
LONDON, E.C.3. 














T ; T : . 
Monarch 5 (8 lines) gin Londen Telephone: ROYAL 486i 
E kK 


By Order of the Secretary of State for War 


GOVERNMENT SURPLUS STORES 


SALES BY AUCTION 


Main Location Auctioneers 


October 19 Miscellaneous stores, Northern Command Ord- BARTLE & SON (Dept 
including nance Sub-Depot, Bar- L), 50-52, Merrion Street, 
low, Near Selby, Yorks. Leeds, 2 
(Tel.: 20898.) 
Canvas covers ; tentage ; web equipment ; clothing : ankle boots ; furniture 
machine tools, including lathes ; drills; borers and grinders ; wood working 
machines ; compressors generators fork lift truck batteries ; electric 
cable ; canteen equipment ; hand tools ; welding equipment, 
October 25 Machiae tools and W.D. Storage Depot J. H. NORRIS & SON 
miscellaneous store i. Byley, Nr. Middlewich, (Dept L) % Albert 
Cheshire. (Sale at Cheet- Square Manchester, ? 
ham Town Hall, Man (Tel.: Blackfriars 8373.) 
chester, 8.) 
October 28 Miscellaneous stores. Returned Stores Group, FENN WRIGHT & CO. 
Reed Hall, Colchester, (Dept. L), 146, High 
Essex. Street, Colchester, Essex 
(Tel.: 73171.) 
November I Miscellaneous stores. W.D. Storage Depot, WALKER, WALTON & 
Ruddington, N »tts HANSON (Dept L), 


Byard Lane, Bridlesmith 
Gate, Nottingham 
(Tel.: $4272.) 
Application for catalogues, available 14 days prior to date of sale, should be made only to the 
auctioneers shown above (price of catalogue |s. 0d.—P.O. only) 


SALES BY TENDER 


Compression plant for pressing blocks to approx. 2ft. by Ift. by Ift., com 

prising air-operated hydraulic accumulator, large capacity hydraulic pump, 

three hydraulic presses, travelling moulds, contro! valves and piping 
(a) Charging press upstroke 15 ton cap 
(>) Discharging press downstroke load 5 ton, upstroke load 30 ton 
(©) Block press 800 ton cap 

Location : Aberdeen 

Tenders must be submitted by 7th November, 1960 

Application for Tender Forms, including specifications, should be yan to War 
Directorate of Disposals, First Avenue House, High Holborn, London, W.C 


Office, 


533 carriers (including Universal, Windsor, T.16, AOFs and M.M.G 
carriers) 
Location : Central Vehicle Depot, Ashchurch, Glos 


Tenders must be submitted by 21st October, 1960 


Application for Tender Forms should o va to War Office, Directorate of Disposals, First 
Avenue House, High Holborn, London, Elie) 
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GREAT GUNS 
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AIR COMPRESSORS SPRAY PAINTING EQUIPMEN SPRAY BOOTHS 
HEA ‘fF £ & WORKS LONG ST WALSALL ENGLAND Tet 27351 
lel, f the original oil-sealed rotary compressors 


13 SOUTH MOLTON ST., LONDON, W.1. TEL: MAYFAIR 2313 - 61 63 DRURY ST., DUBLIN. TEL : DUBLIN 73188/9 
55a BRIDGE ST., MANCHESTER, 3. TEL: BLACKFRIARS 5670 - 70 GILMOUR ST., GLASGOW, C.5. TEL: SOUTH 2383 
BULLOWS (AUST) PTY. LTD., ETHEL AVENUE, BROOKVALE, SYDNEY, AUSTRALIA 
Enter No. 1022 on reply card 





HYDRAULIC PRESSES 


CAPACITY 
12 20 30 50 and 100 tons 


STROKE AND DAYLIGHT 
24 ins 





ALL MODELS OPERATE AT 
SPEEDS ano 
TONNAGES 


rom 
There's a standard hose available for virtually ever fi 
' — MAXIMUM SPEED 


job. If not, we can design one. Our resident Area to 
Engineer will be glad to give full details and advice. MAXIMUM POWER 


“yy, WILKINSON RUBBER LINATEX at the flick of a switch 
CAMBERLEY SURREY comers 1s || W. H. MARLEY & Co Ltd 


. , . 105 HIGH ROAD, NEW SOUTHGATE, LONDON, N.!! 
factories and distributors throughout the world Telephone]: Enterprise 5234/5578 


P52 
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Send for this new 
12 page colour 
brochure No. 200 
which fully explains 
in word and picture 
the Miracle Nylon- 
Core Belt—the belt that per- 
forms miracles. 
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The flexible 
nylon core belt 
with six 
big advantages 


* Flexibility 


* Grip 


with chrome leather driving face 


* Virtually no stretch 
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* Enormous strength 


* Light weight 


* Elasticity 


Miiaélo 


Stephens Belting Co. Ltd., Snow Hill, Birmingham 4 


Northern Area: ira Stephens Ltd., Ashton-under-Lyne, Lancs. 
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AEI 
CLASS ‘Q’ 


SWITCHGEAR 


Now tested for 


350 MVA at 11kV 


















A 6-panel, Class QF441-461 Switchboard with 
Spring-operated mechanism. 





The well-known AEI Class ‘Q’ metalclad 
vertically isolated switchgear, available with 
either air or compound insulated busbars, and 
which incorporates the type JB’ single 
break oil circuit-breaker, is now available for 
a short circuit rating of 350 MVA at 11 kV, 
in addition to the existing rating of 250 MVA 


at 6.6 kV, on 23” equipment centres. 


A 1200-amp single-break oil-circuit breaker, as 
fitted to Class *Q’ switchgear. 


For further details, write to AEI Switchgear 
Division, Willesden Works, Neasden Lane, 
London, N.W.10 or to your local AEI office 


Associated Electrical Industries Ltd. 


Switchgear Division 


Trafford Park, Manchester ~- Higher Openshaw, Manchester * Willesden, London 


FA/003 
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FURNACE FOR HEATING 15° SQUARE BILLETS 


of Messrs. Walker Bros. Ltd. 


SURNACE = 
ETCHELLS 
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WHERE YOU NEED » OWER 


Look 0 n.E.C. DIESELS 


Keeping one step ahead of today’s requirements, 
the A.E.C. range of diesel engines have all the features 
necessary for unfailing reliable and economical Une meet pone of 

: : ; the A.E.C. power units, 
operation demanded by the exacting conditions this 6-cylinder 4 stroke 
of modern industry in the factory and in the field. diesel develops 275 
C aa deci saaiie on ‘bl ‘ith b.h.p. at 1900 r.p.m. and 
ompact in design, casily accessible, wet gives extremely high 
a high torque and low fuel consumption, A.E.C. performance with low 
industrial diesels are the complete answer wast consumption 
to the need of every type of power user. 
Power range: 50 b.h.p. to 275 b.h.p. (360 b.h.p. 
turbo-charged), horizontal or vertical. 


AV1100G 


AV312 A 4-cylinder diesel produced to meet 
the demand for a compact 75 b.h.p. unit. Of mono- 
block construction the AV312 follows the gencral 
design of the well established A.E.C. 6-cylinder 
units, and employs the majority of working parts of 
the larger A.E.C. engines. 





A.€.C. LIMITED - DIBSEL ENGINE DIVISION + BSBOUTHALL + MIDOLESEX 
wriyhe 
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